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The THE henry, which has long been in use 

Henry. in this country, is at last legally sanc- 
tioned, and is to become 4 universal and international name, 
in place of the awkward, objectionable and incorrect 
**quadrant.” That it has been adopted will create no sur- 
prise, but it will be a great satisfaction to Americans ; and 
it will increase their respect of the French to know that the 
proposition to change the name came from the French 
delegates, especially as the French, with the exception, 
perhaps, of M. Hospitalier, have been inclined to oppose 
the change. It may be added that the credit of the adop- 
tion of this name is due largely, if not entirely, to the 
foreign members of the Chamber, and that this graceful 
compliment to America is thoroughly appreciated. 


ELECTRICAL engineers all over the 
world will read with satisfaction of 
the work of the Chamber of Delegates. What was done 
was well done, and every one will be glad that it 1s done. 
Theonly complaint that can be made is that its conclusions 
did not cover all the points which it was asked to consider 
by those whom the delegates represented. However, 
the most important questions were decided, and we have 
reason to be thankful. Only delegates and a few invited 
guests were admitted to the sessions, which in our opinion 
was a most unfortunate feature, as the countries will prob- 
ably never know how efficient or inefficient their respec- 
tive delegates were, nor whether they would be fit represen- 
tatives to send to sub-equent meetings of a like nature. 
The work accomplished shows that there were some ac- 
tive members who understand the subject, and all will 
admit that the conclusions of the delegates were important 
and valuable. 


The Chamber of 
Delegates. 


Conparison with Other THE Chicago Congress differed from 
Congresses. the last two, of 1889 and 1891, in that 
it included a Chamber of Delegates appointed by the re- 
spective countries at the request of the United States, a 
feature which gave it the stamp of an official affair, like 
the congresses of 1881 and 1884. The former two, more es- 
pecially that of 1889, did some good work toward the uni- 
fication of the electrical system of units and terms, but 
their adoption had not the official stamp which those of 
this congress have; this, however, is a mere technical 
point. for practically the adoptions of previous congresses 
will, with the exception of the name ** quadrant,” doubtless 
become as universal as if they were official. Regarding the 
adoptions it may be said that, like the other congresses, 
some g od work was done while some was left undone ; 
more by far was done than in 1891, but less than in 1889, 
though not less in importance. In papers and discussions 
it can hardly be said to have excelled the other two, at 
least not that of 1891, but the publication of papers before 
they have became cold makes such a meeting far more 
valuable. In membership it did not appear to have 
exceeded the former two, being probably less, although 
without official figures comparisons are difficult to make. 
The social features, we rezret to say, were somewhat less 
prominent than in the former. In general, therefore, while 
the Congress was a success, it can hardly be said to have 
outshone the more recent of those that preceded it. 
Reporting an Elec- SOME time ago a Western contempo- 
trical Congress. rary commented upon the activity of 
THE ELECTRICAL WORLD at the Chicago World’s Fair, and 
said that the paper had transferred a large part of its 
editorial staff to the White City for the occasion. As this 
was necessary to keep the electrical reading public properly 
informed with regard to the electrical features of the Ex- 
hibition, the policy of THE ELECTRICAL WORLD required 
that it should be done ; and, it may be remarked in passing, 
no other technical journal has gone to so great expense in 
connection with the World’s Columbian Exposition. Fol- 
lowing out this same policy, in addition to the force al- 
ready in the World’s Fair city, the publisher and three dif- 
ferent representatives of the editorial staff of the paper 
went all the way from the East to Chicago in order that 
its readers might have a complete and satisfactory report of 
the International Electrical Congress, just ended, One of 
these editorial representatives was in constant attendance 
each day at each of the three different sections of the Con- 
gress, which were held simultaneously, and besides that a 
competent stenographer was also present at each meeting 
of each section to take down in shorthand every word of 
the discussions. It will thus be seen that THe ELECTRICAL 
WORLD has made the effort to report the proceedings of 
this most important congress in a manner worthy of the 
occasion and of its own reputation. The running editorial 
comments in the report will, it is confidently believed, 
render it much more valuable than a report made by an 
editor not in actual and constant attendance, even though 
based upon a stenographic report. On account of the 
length of the report, and of the fact that illustrations for 
some of the papers could not be obtained in time, we regret 
that we are unable to give the whole of the matter this week, 
The Chicago THE much-talked-of International 
Congress, Electrical Congress is now a thing of 
the past. Its record may be briefly summarized by saying 
that the attendance was good; that it was truly interna- 
tional; that there were just about enough papers; that some 
good work was done; that the social features were enjoy- 
able, and that, while the general management left much to 
be desired, the corgress itself was a success; not quite as 
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grand a success as we should like to have seen, but 
nevertheless a success. Among the papers read were 
a few which created unusual interest and some which will 
doubtless become standards of reference. The only regret 
to be expressed about the papers is that they were not dis- 
tributed over all the various branches of electrical science 
and engineering, but that is no serious objection. The 
papers and discussions were of such a character that the 
published volume of the proceedings will be interesting 
reading and will become a book of reference. The foreign 
attendance was such that the Congress became truly an 
international one. Aiong the foreign countries repre- 
sented England took the lead in numbers, and especially 
in papers read, and in the discussions. Germany and 
France came next. That it was an international assembly 
was shown by the fact that the French language was freely 
used in papers and discussions, the only reason why 
German was not used being that educated natives of that 
country almost always understand and speak English. 
Thanks to a few energetic, experienced and willing members 
and exhibitors the social features were not entirely 
omitted; the social events that did take place were enjoy- 
able and will be long remembered by those who took part. 





The Tesla THE lecture delivered by Mr. Tesla at 
Lecture, Chicago on Friday evening of last 
week was a disappointment to those who expected to be 
entertained with brilliant experiments in luminous dis- 
charges, transmissions without wires, and other like sub- 
jects with which the name of Tesla is so intimately as- 
sociated. In place of these experiments, his audience soun 
found out, what perhaps many of them did not know be- 
fore, that the subject of the lecture was mechanical and 
electrical oscillators, a purely technical subject, involving 
but a few experiments, and these of little interest except 
to technical men; those of his audience who were 
not technical men were therefore disappointed ; instead of 
being entertained they were being instructed with some 
matters not easily grasped by them. The apparatus form- 
ing the subject of his lecture was a true Tesla surprise, as 
will be seen from our brief report of the lecture. It con- 
sisted of a pneumatic oscillator, the underlying principle 
of which is analogous to that of the Leyden jar, the result 
accomplished being that it produced short, rapid, mechani- 
cal oscillations ; but it differed in that these oscillations 
were of an absolutely constant frequency, as constant as 
that of atuning fork, a feature which may make the ap- 
paratus quite a valuable ove. He uses this to generate al- 
ternatin z currents, simply by oscillating a wire to and fro 
in a magnetic field; that is, instead of a rotary motion in 
an alternating field, he uses an oscillating motion in a con- 
stant bipolar field. While the currents thus produced at the 
lecture were quite small, still it is interesting to know that 
alternating currents of high frequency and of absolutely 
constant frequency can thus be produced, and that, accord- 
ing to Mr. Tesla, both the output per weight and the 
efticiency are very good. 
Decisions Regard- 11 will be seen from our report of 
ing the Units. the congress that the Chamber of 
Delegates to whom was intrusted some very important 
work have reached several conclusions which will be of 
great value to the electrical fraternity all over the world. 
Taat they did not consider aJl the points which they were 
expected to act upon is to be regretted, more especially as 
it is not likely that another such authoritative body will sit 
again for many years to come; but let us be thankful for 
what they did do, for every little helps. They have at 
least decided the most important questions and what is left 
may perhaps be decided by fate and custom. We now are 
bles-ed with not only an international ohm, ampére, volt, 
etc., but their values have been fixed so that they can be 
reproduced ; they are not like the standards cf length, 
weights, etc., equivalent to the concrete standards, under 
the care of the governments, but they can be reproduced 
by any one capable of making the necessary apparatus. 
That the C. G. S. magnetic units have now been made the 
practical ones is as was expected, and is therefore no sur 
prise ; litule serious objection will be made to this, for after 
all it is merely adopting that which is already in almost 
universal use. It was perhaps the best way to settle the 
vexed question of what is the best multiple of 10, which 
the practical units were to be. While few will find serious 
fault with the decision, which could hardly have been 
otherwise, many will object, and very decidedly too, to 
the decision that no names shall be given the magnetic 
units. That such names, at least for one or two of them, 
were badly needed ought to have been recognized by the 
delegates, and we venture to say that if the engineering 
element had been better represented in the Chamber of 
Delegates such a mistake would not have been made. As 
one or two names are very badly needed, the natural result 
of this unfortunate step on the part of the delegates will be 
that some names will crop up and come into use. As this 
is inevitable, let us hope that some united action will be 
taken by the engineering societies here and abroad, in 
order that we may not be hampered by the adoption of 
several different names for the same unit. We do not recall 
that any objections were raised to the names of Gauss and 
Weber, and we sincerely hope that engineers will show the 
delegates that their decision in that respect did not comply 
with the wishes of those whom they represented, by using 
these two names freely, in accordance with the sugges- 
tions of the American Institute’s committee. 
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Motor Meters. 


BY FRANK P. 

The first suggestion of a meter of the general type which 
experience has proved to be the most practicable is due to 
Mr. Edison, who as early as March 3, 1891, filed an applica- 
tion in the Patent Office for a meter consisting essentially 
of a registering train, driven by a small motor in the circuit 
to be measured, the motor being loaded by meaus of a fan. 
A patent was issued upon this application July 4, 1892, No. 
242,901. It is upon this patent that the Edison company 
is basing its broad claims to a motor meter which it is en- 
deavoring to sustain in court. 

Not long after Edison’s invention, a motor meter was de- 
vised by Maxim, which is of the same type as the Edison 
meter, but the blades of the fan were adapted to be raised 
or lowered out of, or into, a resisting liquid, so that the de- 
gree of immersion might be varied with the speed. This 
was accomplished by means of a centrifugal governor act- 
ing upon the fans to raise or lower them. 

In October, 1887, Prof. Forbes exhibited his meter be- 
fore the American Institute of Electrical Engineers. The 
Forbes meter is a heat meter operated by the heat given 
off from a coil of wire carrying the current to be measured. 

Eight mica vanes are mounted on the edge of a mica 
washer making angles of 45 degrees with it, and from the 
centre of the washer passes a light paper cone with apex 
turned up. A jewel mounted in the first pinion of the 
train of gears is secured at the apex of thecone. This 
jewel rests on a sharp steel point fixed to the base of the 
instrument. The wheel, built in this manner, is exceed- 
ingly light and requires but little energy to turn it upon 
the supporting point. It is mounted directly over a few 

turns of bare wire carrying the current to be measured. 
The circulation of air resulting from the heating of the 
wire causes the wheel to rotate at a speed approximately 
proportional to the current flowing. It is, of course, neces- 
sary to inclose the meter in a suitable case to prevent 
rotation due to currents of air as well as to protect the 


Cox. 


meter from dust. 

This meter was too delicate for ordinary commercial ser- 
vice, and although it caused considerable comment and re- 
ceived a great deal of well deserved admiration, still it did 
commercial which the inventor 
probably anticipated, However, it marked an important 
era in the history of recording electric meters. Before its 
advent the meter business was confined to continuous cur- 
Edison meters. 


not achieve the success 


rent circuits and almost exclusively to 
But here was a meter which could be used upon an alter- 
nating current circuit and which registered the consump- 
tion of energy on a dial similar to the dial of a gas meter. 

The meter was a decided encouragement to inventors 
whe had been working in this field. In operating on alter- 
nating current circuits if gave evidence that the field for 
meters was not so limited as had perhaps been supposed 
and in registering on a dial it pointed out broadly the path 
to commercial success. Inventors were not slow in fol- 
lowing the path indicated for them, and in a comparative- 
ly short time several different types of meter were brought 
out. Their number was added to from time to time, some 
methods were tried and nearly all condemned, until to-day 
there are only three motor meters used to any great extent 
in this country, and these comprise by far the larger part of 
the meter business 

These three meters are the Shallenberger meter, the Slat- 
tery meter and the Thomson meter. 

The Shallenberger meter is a recording ammeter. A soft 
iron ring is mounted, by means of an aluminium disc, on 
the shaft. 
washers, which are riveted together and in turn surrounded 
by a coil of wire carrying the current to be measured. The 
meter is of the induction type and will operate only with 


It is surrounded by a series of flattened copper 


alternating currents. 

Four aluminium fans are secured to the lower end of the 
shaft and serve as a load upon the motor. 

The current flowing in the meter coil induces a current 
in the copper washers (which act as a short-circuited sec- 
ondary) and in the iron ring. 

The result of the mutual actions of these currents is a ro- 
tation of the iron ring. The speed of rotation is governed 
by the angle between the planes of the meter coil and the 
copper washers. The meter attains its maximum speed 
when this angle is 45 degrees and does not run at all when 
the two planes are either parallel or perpendicular, 

Let 

T = torque exerted on meter shaft. 

D = drag (due to the fans). 

C current flowing. 

S = speed of meter. 

F = retardation due to friction, 

K K, K,, ete. numerics. 


Evidently 


T « Cc 
D«aS +F., 
T K C2 


D K S? + F. 
At some one point the relation [between the torque and 
drag may be represented by 
T=K D 
or 
K, C?=K. (K,, 8° + F) 
/ ky C* — Kin # 
K Ku 


Ss 
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But K, and K,, are constant throughout the curve, and 


Ky 


Kn Kin 
lected point and the square root of this factor may be rep- 
resented by K. Therefore neglecting the effect of friction, 
which is so small that it introduces no sensible error ata 
speed greater than that corresponding to two or three 


lamps, we may write 
5 = 5 C. 


This equation is true for the selected point and is the 
equation of a straight line passing through the origin. 
Therefore the meter curve is a straight line except for the 
lower currents, where the action of friction is sufficient to 
cause it to deviate, the meter being slow on the lighter 
loads. 

This meter used on a non-inductive load will therefore 
register correctly except at the lower speeds. It is some- 
what affected by variation in frequency, and with an in- 
ductive Joad will measure the ampére hours, not correcting 
for the angle of lag, and therefore not being a true measure 
of the consumption of energy. 

There are two forms of Slattery meters in use. The 
older form has a number of rings of sheet iron secured to a 
copper drum mounted upon a shaft. This drum is sur- 
rounded by a series of copper castings somewhat similar to 
the secondary of the Shallenberger meter, and these in turn 
are surrounded by a coil of wire carrying the current to be 
measured. These meters were provided with fans made in 
two pieces which were arranged to close one over the other, 
and thus reduce the resistance to rotation at the higher 
speeds. 

This would indicate that the iron was approaching sat- 
uration with the higher currents. In the !ater forms of 
meter only two of the sheet 1ron rings are used, and conse- 
quently become saturated at the lower loads. 

An accessory coil of fine wire is wound upon the main 
field coil and adjusted until the torque resulting from it is 
sufficient to balance the drag due to friction, and thus 
secure a greater accuracy with light loads. The fans have 
been discarded and a copper tube rotating in a magnetic 
field substituted. The magnetic field is provided by two 
permanent magnets mounted on the base of the meter. 
After the rings mounted on the drum become saturated the 
torque is increased only in the proportion that the current 
in the copper washers is increased. The drag depends upon 
the Foucault currents generated in the tube and upon the 

strength of field in which the tube revolves. 


consequently represents a numeric for the se- 


Let 

T torque. 

D drag. 

S = speed. 

C current. 

Ey = FE. M. F. generated in tube. 
Cp = current in tube. 

Rp = resistance of tube. 

M = magnet strength. 


K Kj, ete., numerics. 
Evidently from what has been used 
T=£,C 
p= MC.. 
il D 
E K SM 
« a ul a 
D R R,, 


D 


but 


whence substituting and combining constants, 
D= K M258. 
At some one load 


T=K,D 
K,C=K,, K,M’S 
KK, M? 
Cc IV V = (Gi 
K 


I 

But since the magnet strength is constant we have by 

combining constants 
C= KS, 
which is the general equation for recording ampére meters. 

The Thomson recording wattmeter is simply a motor 
without iron. The main current flows through the field, 
and the armature, in series with a high non-inductive 
resistance, is connected across the mains. Therefore the 
meter is not affected by variation in frequency, is equally 
accurate on alternating and direct currents, and integrates 
correctly any variation of potential. 

When used on an inductive load it still registers the 
actual energy consumed. An accessory coil is so adjusted 
that its torque is just sufficient to balance friction. The 
armature is, therefore, nicely poised, and the meter will 
register an exceedingly small current. This being the case. 
both friction and the accessory coil may be neglected in a 
consideration of the principles of the meter. 

The rotation is retarded by a copper disc which is at- 
tached to the shaft near the lower end and rotates between 
the poles of permanent magnets. 

Let 

N,= number of turns in field coils, 

C, = current in the armature, 

N= number of turns on the armature, 

E = potential of the mains, 

R = resistance of potential circuit, 

(8 = lines of force in field, 
and consider the symbols of the previous discussion re- 
tained with the same meanings. Then 

p tit ON AC, 
10° 
But the speed is so low and the field so weak that the 
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counter electromotive force of the armature is too small 


for consideration. In this case Ca = R and having an air 


field 6 = K; C Nt, whence 
1.18 (2 Na) KiC Ny E 


as R 109 , 


The only two factors in this expression that are not neces- 


sarily constant are Eand C. Therefore 
7. = Ku E i. 
We have seen that 
D = Km M?S 


for the Slattery meter, and this drag being of the same 
There- 


nature the same course of reasoning will apply. 
fore 


x — Kay D 
Kn EC= Kin Kyy 8 
Kin Kry M? 
EC = ————S. 
Kn 


This coefficient of S contains only constant factors and 

combining these 
EC=KS. 

That is, the speed of the meter is always directly propor- 
tional to the consumption of energy. 

There are many o‘her meters which might have been 
discussed. Some of them are well deserving of mention in 
a paper on this subject. 

However, the three which have been considered are the 
only ones very extensively used in the United States, and 
for this reason will probably be of more interest to Ameri- 
can readers. 
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Meeting of the Electrical Committee of the Under- 
writers’ International Electric Association. 





A meeting of the Electrical Committee of the Under- 
writers’ International Electrical Association was held 
in Chicago on Aug. 17, 18 and 19 at the rooms 
of the Chicago Fire Underwriters’ Association. The full 
committee, consisting of the following gentlemen, were 
present: 

F’. E. Cabot, superintendent of the Survey and Electri- 
cal Department of the Boston Board of Fire Under- 
writers; Geo. P. Low, electrical inspector of the Pa- 
cific Insurance Union; Wm. McDevitt, inspector of Phil- 
adelphia Fire Patrol and Philadelphia Fire Underwrit- 
ers’ Association; E. A. FitzGerald, electrical inspector of 
the Underwriters’ Association of New York State; Wm. 
If. Merrill, Jr., electrician of the Chicago Fire Under- 
writers’ Association; Edward Leloup, electrical inspector 
of the Southeastern Tariff Association; A. E. Van Gei- 
sen, electrical inspector of the New York Board of 
Fire Underwriters; C. E. Bliven, western manager of the 
American Fire Insurance Company, of Philadelphia; 
©. M. Goddard, secretary and electrician of the New 
England Insurance Exchange. 

The following were also in attendance and took ‘part 
in the discussions of the committee: G. F. Bottom, 
electrical inspector of the Board of Fire Underwriters 
of Kansas City, Mo.; Geo. W. Cleveland, electrician of 
the Cleveland Board of Underwriters; A. W. Bennett, 
electrical inspector of the Milwaukee Board of Fire 
Underwriters; C. C. Haskins, city electric light inspec- 
tor of Chicago; J. J. S. Wilson, chief of City Electri- 
cal Inspection Department of Chicago. 

There were also in attendance at the meeting at va- 
rious times many prominent underwriters connected 
with the Western Union and Chicago Fire Underwrit- 
ers’ Association. 

The committee spent the first day and a half in the 
careful revision of the rules which were formulated 
by the association early in the year, and which have 
now been adopted by nearly all of the underwriters’ 
organizations of the United States. These rules were 
amended in some few points where experience and con- 
sultation indicated such amendments to be necessary. 

Particular attention was given to the matter of the 
use of current from single trolley systems for lighting 
and power, and the prohibition contained in the rules 
on this point was amended so as to make it more 
emphatic, it being the unanimous opinion of all present 
that the hazard created by using a grounded system 
in insured buildings was such that pronypt and ener- 
getic action was needed to prevent such installations 
from obtaining a foothold. 

After the discussion of the rules the matter of ap- 
paratus and wires was brought up, considerable time 
being devoted to the consideration of insulating joints. 

On Saturday the subject of automatic fire alarms was 
very thoroughly discussed, and steps taken to formu- 
late a plan by which the approval and installation 
of thermostat systems could be made more uniform, 
and the protection afforded by such systems more effi 
cient, the general opinion seeming to be that, except 
in the Eastern States, the assured were receiving con 
siderable rebates on account of thermostat systems. 
while the protection afforded and the benefit to the 
companies was exceedingly small, if of any value what- 
ever. 

In order to divide the work of the committee among 
its various members it was decided to arrange the sub- 
ject of electricity as affecting the underwriting interests 
under various heads, and assign them to the different 
members of the committee. This was done as follows: 
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Enforcement of Rules and Financial Support of the 
Association—Mr. Bliven. 

Central Stations and Isolated Plants—Mr. McDevitt. 

High Potential System—Mr. Leloup. 

Low Potential Outside Wiring and Inside Wiring Ex- 
posed and in Special Hazards and Motors—Mr. Van 
Geisen. 

Low Potential Inside Wiring, Concealed and in Wire- 
ways—Mr. Low. 

Electric Railroads and Storage Batteries—Mr. Fitz- 
Gerald. 

Automatic Fire Alarms and Inspection and Policy 
Forms—Mr. Merrill. 

Test and Approval of Devices and Material—Mr. Ca- 
bot. 

Alternating Systems, Arc Lighting on Low Potential 
Systems, Electric Gas Lighting, Municipal Fire Alarms 
and the Press—Mr. Goddard. 

A sub-committee of five was appointed, to whom was 
referred a number of subjects for final consideration 
which it was found impossible to consider fully at these 
meetings without prolonging them beyond the allotted 
time. The sub-committee consists of Messrs. Cabot, 
Low, Merrill, FitzGerald and Van Geisen. This commit- 
tee will hold a meeting in Boston, probably in the 
assembly room of the Exchange, on -Tuesday, Sept. 
5, continuing in session until all these matters are dis- 
posed of. After the work of this committee is com- 
pleted the recommendations of the full committee and 
the sub-committee will be sent to the various boards of 
underwriters, and presumably adopted as amendments 
and additions to the rules now in force. 


2-5 + _____—-————- 


Possible and Impossible Economies in the Utilization 
of Energy. 


In a lecture delivered by Prof. Alex. B. W. Kennedy 
at the Royal Institution, April 21, the various possibili- 
ties of increasing the economy of the utilization of ener- 
gy are elaborately discussed, and the theoretical prin- 
ciples relating to the various branches of the subject 
are laid down and illustrated by diagrams. 

In regard to the gas engine, it is stated that its theo- 
retical efficiency is already so high that there is hardly 
any need to trouble about attempting to raise it. With 
gas, in fact, and to a smaller extent with air, the possi- 
bility of improvement lies in bringing the actual up to 
the theoretical process, and not in attempting to raise 
the efficiency of the latter. 

The future of gas engines is one that has great possi- 
bilities, which represent, in fact, the greatest yet dis- 
covered. Up toa certain point their progress was aston- 
ishingly rapid; at present, for a few years, it has more 
or less stood still, although the number of them has con- 
tinually multiplied. Just now there are signs that the 
manufacturers—just possibly it may have something to 
do with the pressure of severe competition—are going 
to do their best to move forward a little, to make larger 
and faster running machines, and, in fact, to make an 
effort to penetrate further into the country where the 
steam engine has for so long held undisputed sway. 

The maximum efficiency being about 80 per cent., it 
is obvious that this is so high that we need hardly at- 
tempt to raise it, especially as we are so far from act- 
ually realizing it as yet. The greatest cause of loss is 
represented by the heat taken from the water surround- 
ing the cylinder. The fact is we are trying to obtain 
incompatible results. To reach the high efficiency we 
make the initial temperature very high. But, then, any 
such temperature would melt up our machines alto- 
gether, and we have, therefore, to adopt the somewhat 
barbarous expedient of continually keeping the metai cool 
by a current of water passing through a jacket. This 
water must, of necessity, pick up all the heat which can 
get through the metal and carry it away to waste. The 
result is obvious in the figures. Although, therefore, the 
theoretical maximum efficiency is so much greater than 
that of asteam engine, the actual efficiency is not nearly 
so great. Notwithstanding this, the actual energy utilized 
per thermal unit of combustion of heat in a gas engine 
is very considerably greater than in a steam engine. 

Undoubtedly, very great possibilities for increased 
economies exist here. The appearance of a new type of 
gas engine which should use only half the gas per horse 
power hour which present engines used would doubtless 
be received with scepticism, but with all that one could 
not say for certain beforehand that it was an absolute 
fraud, and Prof. Kennedy is quite prepared to hope that 
it may make its first appearance presently. But it is 
not at all so easy as in the case of a steam engine to 
suggest the direction in which to work for increased 
economy. Paradoxical as it may seem, it is not improb- 
able that a reduction of the initial temperature might in 
this case be attended with economy; there is no doubt 
some one temperature at which the loss and gain just 
mentioned would adjust themselves most advanta- 
geously. A solution of the whole matter—a solution 
which would also greatly help the steam engine problem 
—would be the discovery of some non-conducting ma- 
terial which was at the same time suitable for use in 
the construction of engines. Chemists have done much 
for us, but we still wait for our non-conductor! Some- 
thing as strong as iron and as easily machined, with 
the conductivity of sawdust, is what we want, a mate- 
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rial which at the same time must remain sensibly un- 


affected by excessively high temperatures and which 
will stand rubbing to any extent. 

With steam, however, it is different. We want much 
to raise the theoretical limit of efficiency. But here we 
are dealing with a material which is liquid at ordinary 
temperatures and pressures, so that in its working con- 
dition it is a vapor and not a gas, and its temperature 
cannot be raised without at the same time raising its 
pressure. Considerations of safety and strength of our 
materials become here very important, but even if left 
out of account altogether, and the value of the maximum 
working pressure of steam engines raised from its pres- 
ent limit of 10 atmospheres to 20 atmospheres—that is, 
100 per cent.—the theoretical maximum efficiency only 
would be increased about 10 per cent., a quantity hardly 
worth considering in such a case. Clearly this is not a 
very promising direction in which to work. 

No doubt the direction in which to seek for improve- 
ment is in that of what is called superheating the 
steam, or raising its temperature after it has been 
formed—converting the vapor into gas without increas- 
ing its pressure. Theoretically this can be done to any 
extent, and Prof. Kennedy has no doubt that within the 
next coming years it will be very largely done. It is no 
new idea, although it is only recently that the use of 
mineral lubricants in engines has made it thoroughly 
practicable. As an illustration of its great benefit, he 
mentions that he found, some two years ago, that a little 
ordinary 4-h. p. engine, one cylinder, late cut off, mod- 
erate pressure, worked by a Serpollet boiler in which 
the steam was superheated 200 degrees Fahrenheit, gave 
results positively much better than he obtained not long 
after from a fine 100-h. p. Corliss engine, made by one of 
the best firms in Lancashire, and used in the ordinary 
fashion, with the same steam pressure but no superheat- 
ing. Under ordinary circumstances he would have ex- 
pected the little engine to use at least four times as 
much steam per horse power hour as the large one. 

At one time, when high pressures were looked at 
askance and high temperatures were thought almost as 
inipossible, great hopes were entertained of increasing 
efficiency rather at the bottom than at the top end of 
the temperature scale. It was proposed to use an aux- 
iliary engine working with ether or anhydrous ammonia, 
or any other substance whose boiling point might be 
made as low as the temperature in the condenser of 
the steam engine. But there are such great practical 
objections to this plan that it has at present disappeared 
from the range of practical engineering. Undoubtedly, 
the most promising direction for improvement is to go 
up, and not down the temperature scale, and he will 
be a great benefactor to us all who will devise a good 
and not too bulky superheater applicable readily to 
existing work. 

All this is rather in the direction of potential than of 
actual improvement. In the latter, however, there are 
still large possibilities. The losses here are due to many 
causes, but chiefly to two. The first of these is that the 
steam is thrown away at too high a pressure, i. e., that 
it is not expanded sufficiently far in the cylinder. Me- 
chanically this is remediable at once, but only at the 
cost of making the engine unduly large and costly for 
its work. This cause of loss is, therefore, likely to re- 
main. The second is, that as the fresh hot steam is 
always admitted to a cylinder which has just been emp- 
tied of steam having a much lower temperature, a cyl- 
inder, moreover, which is made of excellently conduct- 
ing material, a very large proportion of that steam is at 
once converted into water on entrance, so that for every 
cubie foot of steam which leaves the boiler and passes 
along the pipes perhaps only two-thirds, or even half or 
less, does work in the cylinder as steam; the rest passes 
through the engine as water, or is sometimes partially 
re-evaporated, but never in such fashion or at such 
time as to be of much real service in doing work. There 
are thousands of engines at work to-day in which for 
every ton of water which has been evaporated in the 
boiler half a ton does no good whatever, except to warm 
up (by being condensed itself) the engine sufficiently to 
allow the other half ton to do work. 

Here, truly, is a field for economy, and one with very 
great possibilities. Aside from steam jacketing and 
other methods in partial mitigation of the waste, which 
are not discussed, Prof. Kennedy states that there is 
no doubt that the great benefits which have been derived 
from superheating, and the still greater possibilities of 
economy, Which exist in it, and will probably soon be 
more heard of, are not at all only connected with the 
rise of maximum theoretical efficiency. The drying of 
the steam very largely influences its behavior under the 
conditions mentioned, and unquestionably helps enor- 
mously to diminish the waste. 

Of the whole electrical energy received by an incan- 
descent electric lamp, probably 95 per cent. is expended 
in heat and only five per cent. in the actual light rays. 
To obtain light without heat, or with a minimum of heat, 
is the great desideratum. Prof. Kennedy says that 
much as he should like to tell from what direction the 
improvement must come, he fears he cannot. It is often 
suggested that we should go to the glow-worm and 
study that little animal. Any of you who have tried 
will no doubt remember what a very disappointing 
little animal he is. His light is so clear from a few 
yards off that you think he must. be really bright, but 
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when you examine him from the point of view of look- 
ing for light you find there is a terribly small amount to 
look for, a candle would be a conflagration in compari- 
son. It is possible that the glow-worm line—if we only 
knew exactly what the line was—is the one to be pur- 
sued, but it also looks unpromising at the outset. 

In summing up Prof. Kennedy says that there 
does not seem to be anything very startling before us 
in the way of possible economies, except in the two di- 
rections of efficiency of lamps as light producers, and of 
bringing up gas engines to their theoretical maximum. 


—_——————-o-+e @ e+e 


Patent Office Examiners. 


There is a demand for more fourth assistant examiners 
in the Patent Office than the Civil Service Commission 
is able to supply, and the Commission, therefore, de- 
sires to make known this fact to as many students in 
colleges and other competent persons as possible. The 
position is considered a very desirable one, and can be 
filed only by those who have advanced education in 
the sciences. The subjects of the examination are: 
Physics, technics, mathematics and chemistry and me- 
chanical drawings. A pamphlet containing sample ques- 
tions, and also containing the dates and places at which 
examinations may be taken, will be furnished to those 
who desire to become applicants. In addition to the regu- 
lar dates and places of examinations, as given in the 
schedule, the Commission will arrange to give the ex- 
amination on September 7, in Boston, New York, Phil- 
adelphia, Detroit, Chicago, St. Louis, and Omaha, if 
there are applicants for these places. The salary of the 
position is $1,200 per annum. 

Requests for application blanks and for the ‘pamphlet 
of instructions should be addressed to the United States 
Xivil Service Commission, Washington, D. C. 

—i>se--0s 
The Annual Rhode Island Clam Dinner. 





The electrical fraternity recognize but one clam din- 
ner, and that is the celebrated one given yearly by the 
American Electrical Works. Had that festive occasion 
been postponed for this year the present business de- 
pression would have assumed a more serious aspect, 
and it was, therefore, with a feeling of relief that we 
received the invitation to the fifteentIT annual Rhode 
Island clam dinner, which will be given at Haute Rive, 
near Providence, on Saturday, Sept. 2. Inaugurated in 
the earliest infancy of the electrical industries, the 
genial attentions of Mr. Eugene F. Phillips and his as- 
sistance to the guests have made the occasion, which 
furnishes a social complement to the later and more 
formal electrical associations, one to be looked forward 
to annually with unusual pleasure. 

~~ +0 <P ee 
A Congress of Inventors. 





A congress of inventors and friends of patents and 
trade-marks will be held in Chicago, for one week, com- 
mencing Monday, Oct. 2, under the direction of the 
American Association of Inventors and Manufacturers 
in connection with a committee of the World’s Congress 
Auxiliary of the Columbian Exposition. Hon. Ephraim 
Banning, of Chicago, has been appointed chairman of 
this congress. A large number of gentlemen, eminent in 
their respective departments in this and foreign coun- 
tries, have promised either to attend and read papers 
or to prepare papers on different subjects relating to 
inventions and patents. Among these papers will be 
one by Dr. R. J. Gatling, president of this association. 
—__S0e- oo 
Moonlight Table for October, 1893. 





Herewith we give Mr. H. W. Frund’s table of lighting 
hours for the month of October under his modified form 
of moonlight schedule : 


TABLE NO. 1. 
Standard Moonlight. 
Philadelphia System. 


TABLE NO. 2, 
Frund’s New Moonlight 
System, 


Date.| Light. |Date.| Exting. ||Date. Light. Date. Exting. 


1 | 6:10 P. M. 1 10:40P. M. 1 | 6:10 p. mM 1 /|10:40P.M, 
2 | 6:10 2 11:40 2 | 6:10 F 2 |11:40 

3 6:10 4 1:00 A. M.| 3 6:10 4 1:00A.M, 
4 6:10 5 2:10 4 6:10 5 | 2:10 

5 | 6:10 6 | 3:20 5 | 6:10 6 | 3:20 

6 6:10 7 5:00 6 6:10 7 | 5:00 

7 | 6:00 8 | 5:00 7 | 6:00 8 | 5:00 

8 | 6:00 9 | 5:00 i} 8 | 6:00 9 , 5:00 

9 | 6:00 10 | 5:00 9 | 6:00 10 | 5:00 

10 6:00 ll 5:10 10 6:00 ll | 5:10 

ll | 6:00 | 12 | 5:10 11 6:00 12 | 5:10 

12 | 6:00 13 | 5:10 12 | 6:00 13 | 5:10 

13 | 6:00 14 | 5:10 | 13 | 6:00 14 | 5:10 

14 | 6:50 15 | 5:10 140 5:50 15 | 5:10 

15 | 7:40 | 16 | 5:10 15 | 5:50 16 | 5:10 

16 | 8:40 17 | 5:10 16 | 5:50 17 | 5:10 

17 | 9:40 | 18 5:10 1} 17 5:50 18 | 5:10 

18 /|10:40 19 | 5:10 18 | 5:50 19 | 5:10 

19 |11:50 | 20 | 5:10 19 5:50 20 | 5:10 

20 | 20 | 5:50 20 (12:00 mM 


21 /12:50A.M.; 21 | 5:20A.M. 


21 (12:50 4. M.| 21 | 5:20 
23 | 3:10 23 | 5:20 || 22 | 5:40 22 |12:00 








22 | 2:00 22 | 5:20 2t | 5:40P.M, | 21 |12:00 M. 
24 No light 24 No light 23 «| «5:40 23 | 

25 No hght 25 No light 24 5:40 24 (12:00 

26 No light 26 No light 25 | 5:40 25 (12:00 

27 | 5:30 P.M, 27 | 6:50P.M.)} 26 | 5:30 26 [12:00 

28 | 6:30 28 7:30 27 5:30 27 (12:00 

29 5:30 29 8:30 28 5:30 28 (12:00 

30 | 5:30 | 30 | 9:30 29 «5:30 29 |12:00 

31 | 5:30 | 31 |10:50 30 | 5:30 30 |12:00 

31 5: 
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O meet so many distinguished men 
as were in attendance at the Con- 
gress of Electricians, just closed at 
Chicago, is the privilege of a life- 
time. 

Never before in the history of the 
New World and, it may probably be 
added, never in any part of the Old 
World, have so many famous investi- 
gators in the domain of electricity— 
electrical engineers and thinkers and 
writers of national and international 
reputation—been gathered at one time 
under the same roof, 

The ecngress cpened with a general meeting on Monday 
®fternoon, Aug. 21, at which the programme for the 
week was outlined. So many were present that there 
were few empty seats in the large Hall of Columbus, in 
which this session was held. 

The official delegates representing the various nation® 
were distinguished by white badges and occupied seats on 
the platform. With scarcely an exception their nam+s 
were already household words among American electri- 
cians, and those who saw them for the first time felt that 
they were meeting co-workers whom they had lorg 
known and admired. 

The members of the congress—those who had _ been in- 
vited to be present by the Committee on Invitations—wore 
red badges and included among their number many of 
the foremost of those identified with electrical progress 
and development in our own country. 

One of the official delegates, Von Helmholtz, of Ger- 
many, not only by reason of his venerable appearance and 
many years of active service in the field of science, but in 
recognition of the valuable work he has done in connec- 
tion with electricity, was unanimously singled out as the 
Father of the Congress. When the noted visiting physi- 
cist was by acclamation elected honorary president of the 
congress the enthusiasm of the members was spontaneous 
and unmistakable, and when Von Helmholtz, speaking in 
English, modestly and feelingly thanked the American 
electricians for the compliment they had paid to his 
country and to him, there was a renewal of the hearty 
and prolonged applause. 

The youngest man who took a prominent part in the 
congress wasan American, Prof. F. B. Crocker, of Co- 
lumbia College. Both he and the congress are to be con- 
gratulated that the distinction of acting as secretary on so 
important an occasion was conferred upon one at once so 
competent and conscientious. 

At this initial meeting a brief address was made by Prof. 
Ayrton, one of the delegates representing Great Britain. 
The Professor expressed the heartiest admiration of the 
many important machines and devices he had seen in the 
various’ electrical manufacturing establishments in 
America, but delicately suggested that the electrical fea- 
tures of the World’s Columbian Exposition are ‘‘ just a 
little disappointing ~ and hardly do America and the in- 
dustry justice. Prof. Mascart, a representative of France, 
also made some felicitous remarks, in his native tongue, 
pointing out the universality of electrical language. Other 
distinguished delegates addressed the meeting, among 
them Prof, Elihu Thomson, the temporary chairman, and 
Prof. Gray, who, according to programme, had called the 
meeting to order, and appreciation of whose efforts dur. 





ing the past two years in organizing the congress was 
demonstrated by his unanimous election as permanent 
chairman of the congress. 

At ten o'clock on Tuesday morning the deliberations of 
the congress proper began. Te facilitate business the work 
of the congress was divided into sections, in addition tothe 
Chamber of Delegates, consisting of the official delegates 
from the different nations. 

The educator was prominently in evidence at the sec- 
tional meetings as elsewhere about the congress. Prof. 
Rowland, of Johns Hopkins, presided over Section A— 
Pure Theory. Prof, Cross, of the Massachusetts Institute 
of Technology, had charge of Section B—Theory and 
Practice, while to the care of Prof. Houston, Presi- 
dent of the American Institute of Electrical Engineers, 

yas intrusted Section C—Pure Practice. 

Prof. Gray accomplished much when he secured th? 
appointment of so many eminent delegates to officially 
represent the foreign nations at the congress. Neither he, 
however, nor the Executive Committee, apparently, en- 
tirely appreciated the necessity of meetings of committees 
in advance to arrange definite details. At all events, while 
every one felt that these gentlemen had worked hard and 
conscientiously, some thought that the arrangements be- 
forehand for the meeting were not all they might have been. 

Things certainly were a little slow at first. As an in- 
stance it might b2 mentioned that when the Programme 
Committee decided on Friday evening upon the papers to 





be read at the congress, classifying them under the various 
sections, the programme thus arranged was telegraphed 
to The Electrical World, set in type in New York, printed, 
and the paper containing it forwarded to Chicago, nearly 
1,000 miles, and distributed at the first meeting of the 
congress, while the tiny four-page programme issued by 
the congress and containing the same information—the 
programme arranged on the Friday evening before—was 
not ready for distribution at the meeting on Monday after- 
noon, and was not distributed until Tuesday mornmg, 
with the exception of a few copies handed around on the 
platform. As those who have had experience with such 
gatherings know, though, it is not the easiest task in the 
world to prevent annoying little slips like this, and the 
congress as a whole was so pronounced a success that 
nobody seriously minded these minor matters. 

College professors are not generally supposed to be par- 
ticularly noted for their executive qualities. Prof. Hous- 
ton seems to be an exception to this rule. When he took 
charge of Section C only a few papers had been assigned to 
that department, and the ultimate success of the section 
seemed exceedingly problematical. Although one can see 
from the dictions ry bearing his name that Prof. Houston 
knows the value of words, he showed by his conduct at 
Chicago that he is also acquainted with the value cf action. 
From Section B. which had been even too liberally sup- 
plied with papers, Prof. Houston had no difficulty in having 
transferred to Section C an additional uumber of very ex- 
cellent papers, which at once put his section on a par with 
both Band A. Not content with this the Professor an- 
nounced that on Thursday morning there would be in 
Section C a discussion on long-distance transmission, which 
had not been provided for in the programme, and so suc- 
cessful was this discussion, and so many left Sections A 
and B to listen to it, that both these latter sections were 
compelled for a time to adjourn because they had nothing to 
do. This was so entirely different a state of affairs from the 
first day, when in Section UC there wasa mere handful in 
attendance, that Prof. Houston was the recipient of many 
hearty congratulations. 

The detailed report of the proceedings of the congress 
which follows will, it is hoped, prove interesting and valu- 
able reading, both to those who were present at Chicugo 
as to those who were not. 

OPENING SESSION. 

The World’s Congress of Electricians, which had been 
looked forward to with so much interest by every one 
connected in any way with the science or practice of 
electricity, has met, finished the business that called it 
together, and adjourned. It now only remains for the 
journalist and the historian 
to record its doings. The 
Congress was called to order 
at three o’clock p. m., Aug. 
21, in the Art Institute, by 
Prof. Elisha Gray, chairman 
of the committee on organ- 
ization, who delivered an 
able and appropriate ad- 
dress of welcome. 

Mr. William H. Preece, of 
London, was the next speak- 
er. In suggesting the name 
of a temporary chairman, 
Pror. ELisHa GRAY, PER- ~ <<a for that f ti 

MANENT CHAIRMAN, a gentleman of si — 
are very proud in England, for he was born there, a gen- 
tleman of whom you are very proud in America, for he 
lives and has made his reputation here. I propose for 
temporary chairman, and I hope you will carry it by 
acclamation, the name of Prof, Elihu Thomson. (Applause.) 

Prof. Thomson was unanimously elected, and on 
coming forward to take the chair was received with 
hearty and prolonged applause. In accepting the office 
he said, among other things: 


We are gathered here as representatives of the de- 
partments of that grand science which, though not in 
its infancy—as we sometimes see the newspapers state 
it—(laughter and applause)—has yet the power of 
youth and the power of an unceasing youth, we be- 
lieve, in the time to come. It is that science which, 
when. we visit the grand collection of man’s industrial 
achievements down here at Jackson Park, we are proud 
of; it is that science which has made such a collection 
and such an exhibition even possible. If an attempt 
had been made fifteen years ago to produce the results 
which are there exhibited, where should we have been? 
Everywhere that you go you will find evidences of the 
work of electricity—all accomplished within this brief 
period of years. Yet many of the principles of them 
were known long before, and we bow to the army of 
workers who have brought about this grand success. 
Many of the prominent ones have passed away. 

It is the glory of all science that it works not only 
to discipline and enhance the intellectual advancement 
of man, but it also confers practical benefit, and it is the 
peculiar glory of electrical science that study it, delve in 


it merely for mental discipline, and you will find it one of 
the best exercises imaginable. If you work in it for 
practical uses you will find that it has the possibility 
of ramification into innumerable fields. It is almost a 
universal science. 

Can you wonder then that we are enthusiastic? That 
we are proud to work in a field of this kind? It is a 
modern field; the field which will in the future give us 
the power to do things which to-day we cannot con- 
ceive possible. Beginning with small things, begin- 
ning sometimes with merely theoretical developments, 
developments of very little practical interest, we find as 
time goes by those very things becoming of practical 
use. And so it is with science in all its departments; 
no part of it can be considered as useless from a prac- 
tical standpoint. 

We have with us here, to help out in this grand and 
good work, men of distinction from every clime. We 
have some with us who have earned the highest distinc- 
tions, and I am glad to say that they will be of the 
greatest assistance to us Americans who attend largely 
to practical work,’in keeping us out of altogether prac- 
tical ruts. 


Prof. F. B. Crocker was then unanimously elected 
temporary secretary, and, in accordance with the sug- 
gestion of the chairman, the following gentlemen were 
unanimously appointed a committee on permanent or- 
ganization: Dr. T. C. Mendenhall, Washington, D. Ds, 
chairman; Prof. B. F. Thomas, Colmabus, O.; Dr. Louis 
Duncan, Baltimore, Md.; Dr. 8. P. Thompson, England; 
Prof. E. Hospitalier, France; Dr. A. Lindeck, Germany; 
Dr. A. Pallaz, Switzerland. 

While waiting for this committee to report the chair- 
man called upon Prof. Wm. E. Ayrton, of London, to 
say a few words in connection with the electrical part 
of the World’s Fair, as seen from a foreigner’s stand- 
point. 

In addressing the meeting, Prof. Ayrton said: 


There is one thing, ladies and gentlemen, which I 
certainly am not, which Prof. Thomson has told you I 
was, namely, a foreigner (laughter); for no Englishman 
can possibly be a foreigner in America. (Applause.) 
In asking me to say a few words about a stranger’s—not 
a foreigner’s—impression of the electrical display at the 
Exposition, I imagine the Committee of the Congress 
considered it was desirable to precede the more solid 
meal of mathematical technicalities which we _ elec- 
tricians are compelled to feed upon by something a 
little light, the hors d’oeuvres, as it were (laughter); 
and, therefore, it has fallen upon me to supply the 
radishes and the caviare which form the first course 
of the intellectual banquet which the committee have 
provided for you. 

In order that one may judge of this country, it is 
most important to free one’s self from the conserva- 
tive prejudices so common in an inhabitant of the Old 
World. I have, therefore, endeavored, as far as lay in 
my power, to look upon things with an open mind. 
If, by chance, any of my conclusions May seem a 
little pointed, I ask you to remember that caviare is 
made intentionally a little piquant to stimulate your 
appetite for the more solid dishes that will follow. 
(Laughter and applause.) 

Chicago is a long way from the sea (laughter and 
applause), and therefore a vast territory has to be 
crossed’ before one can get here. The stranger’s im- 
pressions of the electrical display of America begin to 
be formed long before he arrives at the White City. 
The glowlamps which he sees lighting even your scat- 
tered houses, the arc lamps which he sees burning in 
your country lanes, the electrical tramways rapidly car- 
rying the working population of your cities into healthy 
suburbs in the evening when their day’s work is over— 
all these fill the stranger with admiration, and he feels 
pleased to know that you have no Board of Trade to 
control your affairs. (Laughter and applause.) How- 
ever, when in a city like Baltimore he finds that the 
roads which are destined to become electric have been 
converted into Alpine mountain passes by the construc- 
tion of electric tramways, when he sees jumbled up on 
the same posts telephone, telegraph and high-pressure 
electric light wires, sometimes with insulation a little 
defective (laughter), he becomes reconciled again 
to the dominion of Whitehall, and he takes comfort to 
himself in the thought that high-pressure transformers 
are not stuck like flies on the house walls in his own 
country. (Applause and laughter.) When he learns that 
the load on the down town electric mains in New York 
is at a maximum at two in the afternoon, his mouth waters 
at such a paying loadline, and he would rush to take 
shares in such a prosperous undertaking except for the 
recollection that one or ten per cent. dividend comes to 
much the same thing when there is no currency what- 
ever to pay the dividend declared. (Laughter and ap- 
plause.) In Pittsburgh, Cleveland, Lynn and Schenectady 
the stranger is much astonished at the courtesy with 
which he is shown every detail in the factory, as well as 
at the magnitude of the undertakings. His expecta- 
tions are roused to such a pitch that he expects when 
he gets here in Chicago to find an electrical display 
which will cast all previous electrical exhibitions into the 
shade. 

Well—take this stranger into the Electricity Building 
blindfolded, so that his judgment may not be warped by 
the glories of the outside surroundings, and leave him 
there for awhile. If he be candid, and if he can muster 
up courage to say a word which might cause pain to those 
whose kindness has made them dear to him, he will say 
that he is a little disappointed. He is disappointed that 
the world has not better answered the invitation to 
show in Electricity Building what it could do. If he is 
an Englishman, he is not only disappointed, but rather 
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ashamed of his country. Even looking at the Elec- 
tricity Building from a purely American standpoint, if 
you will allow me to say so, I do not think the exhibits 
inside quite do this country justice. We have all heard 
of the arrangements that are being made to utilize 300,000 
h. p. at Niagara—the greatest engineering feat probably 
that the world has ever seen; but in the exhibition I 
think I am right in saying that not a model or a plan can 
one find of the work that this country is doing, and 
which will, when accomplished, redound to its praise. 
It might seem a small thing, compared with that, to trans- 
mit a little over a hundred horse power 109 miles with 
a commercial efficiency of 75 per cent.; but at Frankfort 
the stranger really did see that done; and, although 
that was but a small thing compared with what Ameri- 
ca is doing at Niagara, one would like to have seen some- 
thing On the spot. In other words, the stranger feels 
that the real electrical display of America is not in 
Electricity Building, but in every street where there 
are trolley wires, in every town and village where there 
are electric lamps; and where is the town in this coun- 
try where there are none? 

But if the stranger be thoughtful, he is not dis- 
appointed. At Frankfort it was what was inside the 
Electrical Building that dazzled his mind. At Jackson 
Park it is what is outside the Electricity Building that 
rivets his attention. One feared that the bustle and 
hurry of this country would not allow time for the ap- 
pearance in the programme of its development, the culti- 
vation of those charms that Americans go to Europe 
to witness; but when I saw your exhibition, when from 
the top of the Manufactures Building I looked down at 
night on that “Court of Honor,” on that tracery of 
electric lamps, more beautiful in its realization than 
could have been even the dream of the writer of the 
“Arabian Nights,” then I felt sure that in that great liv- 
ing, hospitable heart which throbs in the breasts of the 
all-practical, go ahead people of this country there must 
be some nook where lurks the belief that powerful as is 
machinery, all-powerful as is electricity, the song, the 
poem, the echo of the statue that lives when the bones 
of its creator have crumbled into dust are even more 
powerful still in forming the history of humanity. (Ap- 
plause.) But your exhibition makes me hope that the 
love of art and beauty for their own sakes, which we 
have hitherto regarded as the heritage of poor and op- 
pressed races like those of Italy, Hungary and Russia, 
will become the heritage of this great, free nation. 

There is one exhibit in Electricity Building which 
struck me very forcibly—an exhibit which does not 
appear in the catalogue—and that is the young Ameri- 
can electrician. Deeply interested as I am in the teach- 
ing of the application of science to industry, nothing 
could have pleased me more than to see the value that 
you electrical engineers of this country attach to the 
bright lad who has had good college training, and while 
great feats have been achieved and are being achieved 
by veterans like Edison, Gray, Elihu Thomson and 
Westinghouse and others, you trust the development 
of your electrical enterprises in the hands of those 
whose skill merits your confidence, whose youth does 
not cause you to distrust. (Applause.) 

As one grows older, age, like electric self-induction, 
Wipes out the minor ripples in the current of one’s 
past life, ‘but certain prominences, though rounded 
with time, are never obliterated. In the current of my 
life there will ever be one epoch towering far above 
ul others—the epoch labeled “Chicago, 1893.” (Ap- 
plause.) 


On the return of the Committee on Permanent Or- 
ganization, Chairman Wendenhall reported the follow- 
ing nominations for officers, all of which officers were 
subsequently elected by a unanimous vote: 

Honorary president, His Excellency Dr. H. von Helm- 
holtz, of Berlin, Germany; permanent chairman, Dr. 
Elisha Gray, of Chicago; vice-presidents—Edward Wes- 
ton, United States; W. H. Preece, Great Britain; Prof. 
Kk. Mascart, France; Dr. Voigt, Germany; Prof. J. Sa- 
hulka, Austria; Prof. Galileo Ferraris, Italy; Prof. H. 
Weber, Switzerland; permanent secretary, Prof. F. B. 
Crocker, New York. 

The list of vice-presidents, as above given, is incom- 
plete because of the 
non-arrival of repre- 
sentatives from other 
countries, who have 
signified their intention 
of being present. Upon 
their arrival the list of 
vice-presidents will be 
completed. 

Chairman ‘Thomson 
escorted to the presi- 
dent’s chair Dr. von 
Helmholtz, the honor- 
ary president-elect, who 
was greeted with pro- 
longed cheers, waving 
of handkerchiefs and 
a rising salute; his re- 
ception was such as is 
rarely tendered at similar gatherings, showing the high 
*stecin in which this eminent scientist is held. In intro- 
ducing him Prof. Thomson said: 





Pror. H. von HELMHOLTZ, 
HONORARY PRESIDENT. 


It now becomes my most pleasant duty to present to 
you the honorary president selected by the Congress, 
“ un whose name and fame are really known where- 
ever science is taught, a man whose varied achieve- 
lenis in all departments have made him the type of 
the man of general science; a man whose work has 
sone to make many of the sciences what they are to- 
day, one of whom it would be difficult to say whether 
i optics, in sound electricity, in the laws of motion and 
the conservation of energy he had done the most work. 
An optical congress might claim him. A congress of 
Music and sound might claim him, and a congress of 
oectriclans has claimed him and we have him, (Ap- 
1ause,) 


The Congress again rose and saluted their distin- 
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guished honorary president, who, when the cheering 
subsided, addressed the body as follows: 


Ladies and Gentemen: I must say that I am almost 
overpowered by the excessive honor which you have 
done me, for I am not quite sure that I possess the 
merits necessary to fill the distinguished position to 
which you have called me. I have been occupied with 
electricity, that is true; it may be that in your selec- 
tion here you have given to old age the privilege of 
being honored more than usual, even if the merits of the 
individual are doubtful. (Applause.) 

I think 1 am the most aged of the electricians whe 
are present here. The beginning of my career was at a 
time when the phenomena of electricity were apparent 
only by the most delicate experiments in the labora- 
tory. Where we to-day move great machines of the 
mightiest power, in that old time when I began to study 
electricity we could only move little magnetic needles 
suspended on the finest silken thread that we could 
obtain. We balanced two such needles on the opposite 
poles in order to get any sign of an electric current; the 
most delicate indicator of an electrical current was that 
used by Galvani, the frog; he could do nothing but make 
an oscillation or contraction; he could not move even the 
slightest piece of apparatus, but he showed that there 
were feeble currents. At that time we had no con- 
stant electromotive force. We were obliged to work 
with simple batteries of copper and zinc, without sul- 
phate of copper, elements which altered continually; 
at first they had a great electromotive force and then 
went down, down, down, so that after a few moments 
there was scarcely any force at all, or only traces of the 
former force. Now all that is changed. In the begin- 
ning of my career we knew nothing of the great dis- 
coveries of Faraday of inductive currents, which have 
developed now into currents that can drive the might- 
iest machines. 

The present generation—if I may include myself in 
the present generation—(laughter and applause)—have 
seen a greater development of science of every kind, 
and principally of electric science, than any generation 
before us. The history of the world and the history of 
science has grown very rapidly during our lifetime. It 
is a great pleasure for us old men to see now what elec- 
tricity has reached in its new stages, and to admire the 
newest developments which are collected on this festi- 
val occasion here in your great Exhibition. Permit me 
to thank you for the great honor you have conferred 
upon me. (Applause.) 

Chairman Thomson, in resuming the chair, said: 

I am sure that the Congress will join me most hear- 
tily in the wish that Dr. von Helmholtz may for many 
years to come be included in this generation—(applause 
and laughter)—that he may live to see the grander ac- 
complishments which are to be achieved without doubt 
in our favorite science. 

In introducing the next speaker, Chairman Thomson, 
among other complimentary remarks, said: 

There is no one more fitting to preside as permanent 
chairman of this Congress than Dr. Gray. (Applause.) He 
has had the arrangements for the Congress for a very 
long time in his hands, and he has worked faithfully 
and energetically to have the Congress as successful as 
possible. I can testify to that personally, having been 
in communication with him. 

Dr. Gray, after some introductory remarks, called 
upon the vice-president from Great Britain, Mr. William 
H. Preece, chief enginéer of the British Postal Tele- 
graphs, to say a few words to the Congress. Vice-Pres- 
ident Preece was greeted with cheers, upon the subsi- 
dence of which he addressed the Congress briefly. 

Chairman Gray then introduced Vice-President Prof. 
E. Maseart, of France, who delivered a brief address 
in his native tongue, thanking the Congress for the 
honor conferred upon him, after which Dr. Mendenhall 
read the programme of exercises to be observed by the 





Congress during its continuance. The Congress then 


adjourned. 


THE WORK OF THE SECTIONS. 

Tuesday.—The section was 
called to order at 10 o’clock 
a. m.,. Tuesday, Aug. 22, 
1893, by Prof. H. A. Row- 
land, and proceeded to per- 
manent organization. The 
officers elected were: Chair- 
man, Prof. H. A. Row- 
land, of Johns Hopkins 
University; vice-chairman, 
Prof. Galileo Ferraris, of 
Italy; secretary, Dr. A. L. Wimball, of Amherst 
College; section committee, Prof. A. G. Webster, Clarke 
University, chairman; Prof. A. Macfarlane, University 
of Texas; Mr. Chas. P. Steinmetz, Lynn, Mass. 

Prof. Ferraris, in accepting his election, made an ad- 
dress in his genial and modest style. After apologizing 
for his inability to speak English, he stated (in good Eng- 
lish) that in his estimation it was impossible to divide 
science and practice, but that it would be quite proper 
to discuss the scientific side of a subject such as is pro- 
posed in this meeting. Prof. Ferraris expressed his 
great pleasure in finding electrical science in such an 
advanced condition and its application so extensive in 
this country. He said that the great love that Ameri- 
cans had for science was the cause of the valuable re- 
searches and rapid development they have made, and 
he would be glad to do all in his power to assist in in- 





suring to this great Congress the success it deserves. 
As all the authors of the papers required the use of a 
blackboard in presenting them, and as no such important 
adjunct had been arranged for or could be provided at 
short notice, the meeting adjourned until the next morning. 
Wednesiay —The section was called to order at 10:15 
a.m. by Prof. H. A. Rowland, who occupied the chair. 
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Prof. A. Macfarlane, of the University of Texas, read 
a paper “On the Analytical Treatment of Alternating 
Currents,” in which he described what was meant by 
natural analysis, and criticised the graphical method of 
Crehore and Bedell as not being applicable to complex 
cases. The purpose of the paper was to show that not 
only the applications but also the fundamental prin- 
ciples are obtained by plane algebra, which he defined 
as the algebra of complex quantities. He developed the 
subject ably, and explained 
some quantities entering 
into this treatment, and 
showed how the expression 
could be deduced, and 
stated that he expressed 
analytically what Crehore 
and Bedell did graphically, 
except that the analytical 
treatment would apply in 
all cases. 

In the discussion Prof. 
Davies asked how . this 
treatment applied to cer- 
tain complex cases, and Dr. 
: : Bedell stated that for sim- 
nail ple cases both methods will 
answer, but for complex 
‘ases other notation would 
be necessary. Dr. Mac- 
farlane replied that he treated only the simple 
case to illustrate the principle, and that his nota- 
tion refers to space as well as plane, and can be applied 
to all such phenomena. Prof. Rowland closed the dis- 
cussion by stating that the subject was a very import- 
ant one at the present stage of electrical science, as 
complex quantities were more and more needed. 

The next paper was read by Mr. Charles P. Steinmetz 
on “Complex Quantities and Their Application in Elec- 
trical Engineering.” 

This paper excited much interest, as it contains a 
novel method of the treatment of alternating currents 
which greatly simplifies the former methods involving 
complex quantities, by supplanting all periodic func- 
tions and trigonometric functions with constant quanti- 
ties of simple algebraic expressions. The device is to 
introduce the letter j in the expression of the sine curve, 
at first simply as a distinguishing index without mathe- 


Pror. H. A. ROWLAND, 
CHAIRMAN OF SFCTION A. 


matical meaning, and afterward as j=v—l1. Com- 
plex quantities can then be treated as simple quantities 
and only a knowledge of algebra is necessary to handle 
fhem; when applied to a circuit containing resistance, 
inductance and capacity, all the imaginary quantities 
disappear. Mr. Steinmetz took several cases of circuits 
involving complex quantities, and showed how simple 
the expressions become. The problem of the increase 
of output of a line containing inductance and a non- 
inductive resistance, by the use of shunted condensers, 
the sine curves of an open-circuit transformer which 
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included the third, fifth and seventh harmonics; the 
case of a long-distance line of any capacity, inductance, 
disruption, etc.; problems in polyphase systems; all of 
these become very simple expressions by this method. 
The treatment of the subject was in Mr. Steinmetz’s 
usual thorough style. 

Dr. Macfarlane, in discussing the paper, stated that 
as the letter j was introduced as a distinguishing index 
without mathematical meaning, and afterward expressed 
by the equation j*==—1, that its definition was am- 
biguous. He said that it was not true that algebra is 
limited or bounded by ordinary complex quantities, and 
that there is a more general complex quantity which 
applies to space, of which the ordinary complex quan- 
tity in a plane is only a special case. But he acknowl- 
edged that it did not, however, affect the application 
of Mr. Steinmetz’s method. 

Mr. Steinmetz, in reply, stated that he first obtained 
his expressions in the same manner as Dr. Macfarlane, 
but that he introduced the letter j first as a meaningless 
index and afterward equivalent to y—1, for the sake 
of simplifying the expressions, so that electrical engi- 
neers who had gone to college and forgotten much 
when they came out could handle the expressions with- 
out the stumbling block of complex quantities. 
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The next paper was by Drs. Frederick Bedell and 
Albert C. Crehore on the “General Discussion of the Cur- 
rent Flow in Two Mutually Related Circuits Containing 
Capacity,” and the first part was read by Dr. Crehore. 

This paper is a continuation of one presented at the 
general meeting of the American Inst. of Elect. Eng. 
at Chicago, June 7, 1892, in which the authors considered 
the problem of finding the current which flows in a 
single circuit having resistance, self-induction and capa- 
city in series and obtained a general solution for the 
current which flows when the impressed electromotive 
force is any function of the time whatever. With a 
low frequency and low magnetization and when no iron 
is present, the results are approximately correct. 

In the present paper the case of two independent 
circuits was considered, each of which contained re- 
sistance, self-induction and capacity and connected only 
by means of their common magnetic field. The main 
difference between the two problems is the mutual in- 
duction in the latter. 

Dr. Crehore developed the differential equations which 
occurred of the third, fourth and sixth orders, by the 
symbolic method, and took various particular conditions 
of capacity, magnetic leakage, etc. 

The meeting adjourned at 12:50, to hear the continua- 
tion at 10 a. m. the next day. 


Thursday.—The section was called to order by the 
secretary, Dr. Kimball, in the absence of the chairman, 
and vice-chairman. Dr. Henry T. Eddy, Pres. Rose 
Polytechnic Inst., Terre Haute, was nominated and 
elected as temporary chairman. 

Dr. Bedell proceeded to read the second part of the 
paper on the “General Discussion of the Current Flow 
in Two Mutually Related Circuits Containing Capacity,” 
which had been postponed from the preceding meeting. 
In this paper the various particular cases were consid- 
ered of omitting condensers, but making no limiting as- 
sumiptions in regard to magnetic leakage; and the same 
cases where there is no magnetic leakage; and also 
where there is no magnetic leakage and one of the 
circuits contains a condenser. The cases of “make” and 
“break,” with and without magnetic leakage; oscillations, 
and the harmonic impressed electromotive force, both in 
the primary and secondary circuits, were also solved. 

In conclusion, he stated that analytical work can only 
be rigorously correct when there is no iron, and must 
be looked upon as an approximation when iron is pres- 
eut, which is justified, however, when a high degree of 
mugnetization is not reached. Throughout the paper 
the coefficients of self-induction were assumed as con- 
stant, not taking into consideration therefore’ the 
changes in self-induction, which occur at high magneti- 
wzition when iron is present, due to the hysteresis loss. 

‘There was no discussion of this paper. 

‘Khe solutions of these problems show creditably the 
mathematical skill of the authors, and are very interest- 
ing to students of the mathematical treatment of eleec- 
tricity, but they are of little practical value in electrical 
engineering. 

The paper will be found in full in ‘“‘The Physical Re- 
view,” Vol. I., No. 2. 

Dr. Johann Sahulka, delegate, Technische Hochschule, 
Vienna, next read a paper on the “Explanation of the 
erranti Phenomenon,” in which he \proved that the 





“Ferranti Phenomenon” is based upon the magnetic 
leakage of the transformer. He showed that if all the 
lines of force passed through both the primary and sec- 
ondary circuits, the “Ferranti Phenomenon” could not 
occur, and that, with the transformers used, if there is 
some capacity in the secondary and the current made 
in the primary, the ratio of transformation will increase 
considerably; whereas, if the capacity is very large, or 
if the line is heavily loaded, the increase in ratio cannot 
take place because the secondary becomes practically 
short-circuited. 

Dr. Sahulka proceeded first to demonstrate the ques- 
tion mathematically, and afterward gave some interest- 
ing results of experiments. 

The experiments were made with a specially designed 
converter, which was arranged so that the magnetic 
leakage could be varied within wide limits, 

The following results are interesting: 


lst Kxperiment.—Great Magnetic Leakage, No Curvent in the 
Secondary. 


Primary: Seconday Ratio of Current in 


volts. volts. tranfcrmation. primary. 
Secondary on open circuit 74 107 1.38 7.6 
Capacity of 5.15 m, f. 
placed in secondary.... 75 123 1.63 7.5 


Increase of ratio about 18 per cent 
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29d Experiment.—Small Magnetic Leakage, No Current in the 


Secondary. . 
Primary Secondary Ratio of Currentin 
volts. volts. transformation. primary. 
Secondary on open circuit 55 150 2.7 7.9 
Capacity of 5.15 m.: f. 


placed in secondary..... 56 154.9 2.74 7.8 
Increase of ratio about 1% per cent: 
3d Experiment.—Great Magnetic Leakage, with Current in the 
Seconda: y. 


Primary Secondary Ratio of 
volts. volts. transformation. 
Secondary on open circuit.. 63.1 85 1.35 
Capacity of 5.45 m. f. placed a 
in secondary...... rchetonee 63.7 96 1.51 


Increase of ratio, 11.9 per cent. 
Current in secondary, 0.2 ampere. 


The gteater the current in the secondary, the less 
would be the increase. 

Adjourned at 11:30 a. m. 

Friday.—The section was called to order at 10:15 by 
Secretary Kimball. Dr. Macfarlane was elected tem- 
porary chairman. The papers for the day were ‘“Measur- 
ing the Power of Polyphase Currents,” by A. Blondel, 
and the ‘Extended Use of the Name Resistance in Al- 
ternating Current Problems,” by Prof. W. E. Ayrton, 
F. R. S., but owing to the absence of the authors they 
were read by title. 

On motion, the section adjourned sine die. 





Tuesday.—Section B was called 
to order at 10:30 Tuesday, Aug. 
22, by the temporary chairman, 
Prof. Cross. According to the 
recommendations of a commit- 
tee, Prof. Cross was elected 
permanent chairman of this 
section, and Lieutenant Reber 
secretary. 

The first paper was that 
by Mr. Preece on the “Trans- 
mission of Electrical Signals Through Space,” an abstract 
of which will be found in another column. He described 
a series of tests and experiments made in England re- 
cently with a view of determining and studying the 
relative effects of earth currents, electromagnetic and 
electrostatic induction under the various conditions when 
signals are sent through space between two points not 
connected by wires. Some of the results are quite in- 
teresting and curious, one of them appearing to show a 
sort of reflection of electromagnetic waves from the 
surface of the water. Messages were transmitted by 
Morse characters successfully over three miles, but 
failed at five miles. He believes that it would be pos- 
sible to thus signal across the English Channel (80 miles). 
He concluded that, although such signaling is possible, 
it is better to transmit directly through a wire circuit. 
‘The system may, however, be of use in a fog in signaling 
to ships from a submarine cable. 

In the discussion Mr. Lockwood described somewhat 
similar experiments made many years ago by Morse and 





others. Mr. Heaviside described an interesting case in 
which communication was found possible from an un- 
derground mine to the surface, without any direct con- 
nection. Mr. Lemp suggested that the area of loop 
in electromagnetic induction signaling might be of 
importance. 

The second paper was on “Ocean Telephony,” by Dr. 
Silvanus P. Thompson, and was one of the most inter- 
esting papers of the congress. It will be found in full 





A POSSIBILITY OF THE FUTURE. 


in another column. He pointed out-the reasons why 
telephony was not possible at present through very long 
submarine cables, and described very ingenious methods 
devised by himself, consisting essentially in counteracting 
the capacity effects of the cable, not at the ends only, as 
is customary at present, but along the whole line, by self- 
induction coils located at regular intervals along the 
cable; in one of the systems artificially created leakage 
currents are used in the self-induction coils. The paper 
was greatly appreciated by the members, as was shown 
by prolonged applause; the discussion was pestponed 
until the next day. 

After a few announcements the meeting adjourned. 

Wednesday.—Quite a large portion of the session 
was deveted to the postponed” discussion of Dr. 
Thompson’s paper, read the day before. Although al- 
most all the speakers began their remarks with a com- 
plimentary reference to the ingenious suggestions of 
Dr. Thompson, still a number of criticisms were made 
which were not altogether favorable. Prof. Jamieson 
estimated that the cost of suck a cable would be about 
three times as great as that of the one in ordinary use 
at he present time, and that it would be difficult to 
locate faults. Mr. Kennelly called attention to the fact 
that it might be balanced for one particular frequency, 
and for one only, but that with the distortionless circuit 
proposed by Mr. Lodge, the line might be balanced for 
all frequencies. Mr. Alex. Siemens, Mr. Heaviside, 
Prof. Cross and others also contributed some interesting 
remarks to the discussion; in general the idea was 
favorably commented upon, but it was shown that diffi- 
culties arose, which, however, were probably not insur- 
mountable. 

The next paper was that of Dr. Lindeck on the best 
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materials for resistance coils. It was a very careful 
summary of data collected from various sources, prin- 
cipally from the Reichsanstalt, and will be found of 
great value to those specially interested in this subject, 
being doubtless the best summary yet published. 

Mr. Kerinelly’s paper on the temperature coefficient 
of copper was then read; he gave the results of some 
carefully made tests which showed that between 20 de- 
grees and 25 degrees C. the equation was a straight line. 
In the short discussion, 
which was entirely favor- 
able. Mr. Preece compli- 
mented the author very 
highly. 

In Prof. Thomas’ paper 
on photometric measure- 
ments, which followed, he 
spoke of the apparent er. 
rors which have been no- 
ticed in the law of the 
inverse squares, and 
showed that one source of 
error was due to the re- 
flection from the inside of 
the glass cylindrical chim- 





ney or spherical bulb 
of the lights, to cor. 


Pror. C. R. Cross, rect which he suggests 
using blackened  metal- 
lic chimneys, with a 
window covered with mica. The discussion was post- 
poned until the next meeting. 

Thursday.—The diséussicn of Prof. Thomas’ paper was 
short and unimportant- 

Prof. Carhart’s paper on electrostatic voltmeters was 
then read. These instruments combined the electrometer 
principle with that of the torsion head, and were, there- 
fore, zero reading instruments. The results of tests ap- 
peared to be very good; incidentally they showed the 
great reliability of the Weston voltmeter and the unre- 
reliability of the Kelvin multicellular voltmeter. The 
discussion brought out little of interest. 

The next papér was that of Prof. Webster on a 
method of governing an electric motor for chronographic 
purposes. He uses a tuning fork to obtain absolutely 
constant pulsations of the current, the motor being a 
synchronous one. The paper was not discussed. 

Prof. Ewing’s paper oni iron for transformers was read 
by the secretary, Prof. Ewing not being present. It will 
be found in full in another column; in general he lays 
great stress on hysteresis losses and less on high permea- 
bility. Owing to the small attendance at this meeting, 
due to the interesting discussions in Section C, the paper 
was not discussed, and a recess was taken, after which 
Prof. Jamieson’s paper on “London Electrical Engineer- 
ing Laboratories,” Dr. Bedell’s on “Transformer Dia- 
grams Experimentally Determined,” and Mr. Kennelly’s 
on an improved instrument for measuring magnetic re- 
luctance, were read. The instrument described in the 
latter paper was an improved form_of magnetic bridge, 
in which a bar of unknown qualities is measured in terms 
of one of known qualities; he showed how errors may 
be eliminated, and how residual magnetism may be 
measured with it; the instrument appears to be simple 
and easily managed. 


CHAIRMAN OF SECTION B. 





Friday —This 


meetivg, 


which was devoted eb- 
tirely to the subject of are lights. was opened with 
Prof. Ayrton’s paper on the “Variation of the Potential 
Difference of the Are with Current, Size of Carbons and 
Distance Apart,” a paper which was one of the best of 
the congress, and one which will probably become 4 
standard paper of reference. In it he gives the results 
of the most complete set of tests ever made witli are 
lamps; the best abstract that could be made of it is © 
say that there is very little, if anything, about an are 
which was not measured; curves showing the relations 
of all the different quantities, and from them lie will 
ultimately deduce the true equation between the quan: 
tities affecting the are. Owing to the large number of 
cuts the paper cannot be published this week. In the 
discussion Prof. Elihu: Thomson gave some interestils 
experiences with the phenomena of hissing aud Dr. 
Silvanus P. Thompson showed the curve of potentials in 
relation to the length of the are. 

M. Violle read a paper in French on the subject of 
“Light and Heat of the Are.” The matter it contained 
was largely based on what he has already pub! shed 
papers abroad, all of which have been abstracted in the 
Digest during the past few months. His interesting 0” 
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clusions are that the temperature of the arc is the same 
as that of the crater, that both are independent of the 
current, and have a constant value of about 3,500 de- 
grees C. In the discussion, Prof. Elihu Thomson gave 
some very interesting results of experiments with the 
arc, Showing, among other things, how sapphires may 
be welded, iridium volatilized, and carbon made plastic. 

The next paper, that of Dr. S. P. Thompson, on the 
“Swinburne-Thompson Unit of Light,’”’ was read by title 
at the suggestion of the author. In Prof. B. F. 
Thomas’ paper on the “Periodic Variation of the Candle 
Power of Alternating Are Lights,” which followed, he 
gave the results of measurements of the arc at successive 
points of the current wave, showing some interesting 
features, one of which was that the intensity of the light 
followed instantly any changes in the current. 

Prof. Carhart read his /paper on the “Maximum 
Efficiency of Are Lamps with Constant Number of 
Watts” in abstract only, as the matter was included, to 
some extent at least, in Prof. Ayrton’s exhaustive 
paper. His object was to find what is the best propor- 
tion of current to voltage in order to give the best 
efticiency; the results do not agree with the figures gen- 
erally used in practice. 

The meeting closed with the reading by title of two 
papers in French by M. Blondel, one on new researches 
with the alternating current are, another on the constant 
current are and its employment as a standard of light, 
and the last by Prof. Rowland on the “Source and 
Effects of Harmonics.” 


Tuesday.—This_ section assem- 
bled at 10 o’clock on Tuesday 
morning, with Prof. Edwin J. 
| Houston as temporary presiding 
' officer. After the meeting was 
called to order the _ following 
were appointed by the chair as 
a committee to nominate 
permanent officers: W. J. 
Johnston, Edward Caldwell, 
Townsend Wolcott, H. A. Fos 
ter and Ralph W. Pope. The chairman of the com- 
mittee, Mr. W. J. Johnston, announced the following 
nominations: Edwin J. Houston, chairman; Geo. P. 
Low, vice-chairman; E. P. Roberts, secretary; G. W. 
Blodgett, F. A. C. Perrine and Townsend Wolcott, sec- 
tional committee. These gentlemen were unanimously 
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elected. 

Prof. Houston made a brief introductory address, in 
which he called attention to the fact that while the 
Congress had been divided into three sections, no differ- 
ence in reality exists between these various parts. The 
great advantage would come from the intercourse of the 
representative men of different nationalities, and it 
might seem as if it would have been better if no 
division or a division along different lines had 
been made. Everything considered, however, this was 
perhaps as satisfactory as any. The only point he wished 
to urge was that there is no distinction between theory 
and practice. 

The chairman then called upon Messrs. Geo. P. Low, 
Kk. P. Roberts, Jos. Wetzler, C. C. Haskins, Prof. D. C. 
Jackson and Drs. F. A. C. Perrine and L. Bokm, all of 
whom briefly responded, pointing out the ultimate con- 
nection between theory and practice, and emphasizing 
the necessity of welding them firmly together. 

Mr. F. Shulze-Berge was then introduced, and read 
an interesting paper on “Rotary Mercurial Air-Pumps.”’ 
The well known Geissler and Sprengel types of pump 
have given very good results, but they both work slowly. 
The ordinary mercury pump gives the best vacuum, 
however. Mr. Shulze-Berge and ‘his brother have de- 
vised a form of pump which is intended to combine the 
best features of both methods. It consists briefly of a 
hollow ring of glass, steel or suitable material, closed 
upon itself, the ring being about one metre in diameter. 
This revolves about an axis, one end of which is closed, 
the other terminating in a stuffing box. The hollow ring 
is partly filled with mercury, and connected by a tkree- 
way cock and tube to the axis. The whole ring is re- 
volved either by hand or power. Metallic sodium is 
used to absorb moisture. Quite remarkable results are 
claimed, very high vacua being produced. 

In the discussion that followed a number of questions 
in regard to the construction of the pump were asked 
and several criticisms made. Dr. Bohm stated that the 
idea was a novel one, but that the theory was correct, 
and no doubt the pump would work well. He added 
that the simple spark gauge was a valuable instrument 
for measuring pressure and no vacuum could be pro- 
duced not within the reach of its sensitiveness. He also 
inquired how cold-drawn steel tubes stood high vacua. 
Mr. Shulze-Berge replied that no difficulty had as yet 
heen experienced in that line. Mr. E. P. Roberts ex- 
pressed regret that a number of men were absent 
who could give much information on this subject, espe- 
cially Profs. Thomas and Nichols. Dr. Perrine ex 
pressed some doubts about the mercury remaining clean 
and inquired what part, if any, of the pump was likely 
to be destroyed. Replying to an inquiry of Prof. Hous- 
ton, Mr. Shulze-Berge stated that the pump had been 
run at least four hours or more. No trouble had been 
xperienced with the mercury fouling. 
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As none of the other papers were ready to be pre- 
sented at this time, the session was adjourned to meet 
at 10 a. m. on Wednesday. 


Wednesday.—The section was called to order at 10 
o'clock by the permanent chairman, Prof. Edwin J. 
Houston, who introduced Prof. D. C. Jackson, who read 
a paper on “Underground Electric Construction in the 
United States.” 

Mr. Jackson divided underground systems into two gen- 
eral classes, built-in systems and conduits, the second 
being the one which deserved consideration in detail. It 
was formerly thought that conduits must be insulated, but 
this is impracticable and out of the question. There are 
four kinds of subways now more or less in general use, 
viz., those constructed of: 1. Iron. 2. Sheet iron laid in 
cement. 38. Clay or terra cotta. 4. Wood. The glazed 
terra cotta construction is most used and by far the 
best. As to the depth, he thought that when laid in 
cement the top should be not less than two feet below the 
surface, and if laid in the soil not less than three feet. 
The experience with this tiling has been very satisfac- 
tory, and it will last a long time if it does not suffer me- 
chanical injury. Iron pipe conduit has the advantage of 
great flexibility and should be used where there are 
many obstacles. The oxidization of the iron is the greatest 
source of trouble. Wood conduits make house connec- 
tions very simple, but it has been found that all wood- 
preserving compounds destroy the lead covering of the 
cables. Mr. Jackson further discussed briefly the ques- 
tion of mankoles, joints, drawing in the wires, ete. 

This paper provoked considerable discussion, in the 
course of which some interesting points were brought 
out. Mr. M. D. Law, connected with the Love conduit 
system, opened the debate and proceeded to give a 
brief description of the conduit and insulating devices 
of the Love system. An insulation resistance as high 
as 10 megohms per mile, which under the worst condi- 
tions did not fall below. 3 megohms per mile, was 
claimed. 

The ckair announced that as the time was limited it 
would be necessary to strict- 
ly enforce the _ five-minute 

Mr. T. D. Lockwood called 
rule. 
attention to the fact that the 
telephone men were the pio- 
neers in underground electric 
construction. As early as 
1882 underground telephone 
cables were suggested to the 
Bell company, and the ex- 
periment was tried, iron 
pipes laid in cement being 
used. The old idea of an 
insulating conduit is now 
obsolete. The closed terra 
cotta blocks and the = ce- 
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ment lined iron pipe have proved the most successful. 
It is difficult to keep the blocks in alignment, however. 
The covering of the cables is very important, and ex- 
perience shows that a cable covered with tin and lead, 
with enough of the latter to keep it stiff and enough of 
the former to prevent its being easily damaged, is very 
satisfactory. 

Mr. I. H. Farnham, of the New England Telephone and 
Telegraph Company, explained how the question of cor- 
rosion had been treated in Boston. At first the railroad 
company connected the trolley with the negative side 
of the dynamo, and it was found that all the cables in 
the city corroded badly except in a small district near 
the power house. The trolley was then made positive, 
reversing the current through the earth, and it was 
noticed that the situation was reversed, and the destruc- 
tion of the cables was confined to the small areas near 
the power station. Mr. Pearson, of the West End Rail- 
way Company, then suggested that a heavy copper wire 
connected with the negative side of the dynamo be ex- 
tended out from the power station and joined to the 
telephone cables at frequent intervals—say at every 
manhole. This was done and largely remedied the evil. 

Mr. A. W. Heaviside, of the British Post Office De- 
partment, emphasized the importance of laying the sec- 
tions of the conduit without curves, or at least they 
should be in absolutely straight lines between drawing- 
in points. It is also absolutely necessary that the sys- 
tem be hermetically sealed. Mr. Heaviside described in 
a few words a system of high potential underground 
electric light distribution in Neweastle, in which con- 
centric cables are used, being bared at the junction 
boxes and placed on porcelain insulators. A sample of 
one of these insulators was shown. 

The chairman then introduced Mr. F. Sahulka,who read 
a paper on the “Various Use8 of the Electrostatic Volt- 
meter,” in which he described the many ways in 
vhich such an instrument can be employed. 

There being no discussion of Mr. Sakulka’s paper, the 
chairman introduced Prof. L. B. Marks, who read the 
following paper on ‘“The New Incandescent Are Light’: 

This new lamp consists briefly of an are inclosed in a 
small envelope of highly refractory glass. The envelope 
is closed at the bottom and provided on top with a 
metal plug having an opening just large enough to ad- 
mit the feed of the upper electrode. A safety valve 
prevents explosion, allowing the egress of gas, but pre 
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vents the ingress of air. The heat is conserved and 
raises the temperature of the inclosed gases, and the en- 
tire contents of the chamber seem to be luminous. 

Thursday.—The session waS opened by a paper “On 
Direct Current Dynamos of Very High Potential,” by 
Prof. F. B. Crocker, of Columbia College. After stating 
that by very high potentials he meant potentials from 
5,000 to 11,000 volts, Prof. Crocker pointed out the es- 
sential features of such construction, and proceeded to 
a description of two machines built by him, one of 1 
h. p., with a potential of 5,000 volts and only 32 commu- 
tator bars, and the other of about 11,000 volts at 1,800 
revolutions per minute and 108 commutator bars. The 
current in this machine was, of course, small, not ex- 
ceding 4 amperes. This has been run continuously for an 
hour and a half at many different times, without diffi- 
cuity. 

Dr. Keith, in opening the discussion, stated that in 
1887 he had constructed for the Pacific Power Company 
four dynamos with an output of 15 amperes at 2,000 
volts, which had now been in constant use for six years. 
In Washington he had installed another plant of 2,000 
volts and 40 amperes output. 

Dr. Louis Duncan, of Johns Hopkins University, was 
then asked to open the discussion on “Multiphase Mo- 
tors and the Transmission of Power.’ He explained why 
the alternating current motor, leaving out of consideration 
self-induction, has a higher efficiency than the continu- 
ous current machine on account of the better distribu- 
tion of the E. M. F. Starting an alternating current 
motor is the great difficulty. This can be done, of 
course, but often with the* consumption of a large 
amount of energy and ut the expense of everything else 
on the same line. The effect of self-induction is some- 
thing like that produced by shifting the brushes on a 
continuous current dynamo. The natural way to remedy 
this evil is to decrease the self-induction by some device. 
Stanly does it by short-circuiting copper strips, but at 
the expense of iron in the motor. Another way is to in- 
crease the resistance. Dr. Duncan further called atten- 
tion to the sphere of the rotary transformer. 

Dr. Scott gave a detailed description of the Tesla 
polyphase system on exhibition in the Westinghouse 
display in Electricity Building at the World’s Fair, illus- 
trating his remarks by diagrams. 

Mr. M. F. C. Hasson, of San Francisco, in giving the 
history of the transmission of power by electricity in 
California, said that so far it had been a failure, at 
least from the standpoint of the investor. 

Dr. Louis Bell considered briefly the three methods of 
electric transmission: (a) By high potential currents; (b) 
by single phase alternating currents; (c) by polyphase al- 
ternating currents. He favored dependent circuit poly- 
phase distribution, showing the saving in copper and 
other advantages of this system. 

He also stated that au cnormous lagging current was 
not required. He had often obtained a value of the 
angle of lag as high as .85 or .95. Even if there should 
be a large loss it can easily ‘be compensated at the 
generator. 

Mr. L. B. Stillwell followed a somewhat similar line 
of discussion to that of Mr. Scott, showing other feat- 
ures of the Tesla polyphase system. 

Mr. Frecke thought that no system was the best, and 
mentioned an installation of each type in Europe which 
was in successful operation. The polyphase system had 
some advantages but should not be used on lighting cir- 
cuits. i@iq 

Prof. Silvanus P. Thompson, at the request of Mr. 
Thury, mentioned a number of direct current high poten- 
tial plants in Europe where large horse powers were very 
successfully distributed. Prof. Thompson gave further 
instances in which direct current distribution at high 
potential had been tried, mentioning the work of Esson 
in London. He indorsed the remarks of Mr. Frecke, 
that no system was the best. He liked the polyphased 
dynamos and motors, but not the complicated apparatus 
in the form of switches, transformers, etc. He prophe- 
sied that in ten years the simple alternating current 
would come into general use where the distribution of 
power at the consumer’s end was wanted. 

Prof. Geo. Forbes, who came in too late to hear much 
of the discussion, gave his views of the advantages of 
the various systems. He favored the two-phase system 
with two independent circuits, and had recommended 
this for the plant at Niagara. The separate circuits 
could be used as simple alternating circuits if desired, 
and any apparatus likely to be devised in the next ten 
years could undoubtedly be employed in connection with 
this system. 

Mr. CG. P. Steinmetz closed the discussion, saying that 
justice compelled him to defend the direct current, al- 
though he was most interested in alternating current 
work. He thought the single phase system was the 
system of the future. 

Friday .—After the section was called to order, Lieut. 
Ww. F. C. Hasson, of San Francisco, moved that a 
resolution of thanks to Lieut. Spencer in return for the 
courtesies which he had extended during the Congress 
be passed; the resolution was unanimously adopted. 

Dr. C. Pollock then made some remarks concerning the 
device for converting alternating into continuous cur- 
rents. This device was described, with editorial com- 
ment, iu The Eleetrical World of Aug. 5, 1805, 
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Mr. Freck, in discussing the paper, stated that he 
considered the apparatus of the greatest importance, 
especially in Europe; in this country the time will un- 
doubtedly soon come when accumulators will be iu 
more general use, and this apparatus, on account of its 
cheapness and simplicity, will be a valuable adjunct to 
central stations and other installations. 

Prof. George Forbes was then called upon to continue 
the discussion upon multiphase motors and the trans- 
mission of power, which was opened by Dr. Louis Dun 
can at the session of Thursday. Prof. Forbes stated that 
as early as 1890 he had reported in favor of the two 
phase alternating current system for the transmission of 
power from Niagara Falls to Buffalo and neighboring 
cities, and up to the present time he had seen no reason 
to change his mind. He said that all the great firms of 
the world had been asked for plans, and that the bids 
for continuous current system were much larger than 
any of the others. They had decided upon the same 
system of transmission for short and long distances. By 
using the two-phase system of independent circuits, 
single phase synchronous motors would be adopted 
where continuous running and fairly steady load were 
required, and the two-phase motors under other condi- 
tions. He thought a single device for transforming al- 
ternating to continuous currents full of great possibili- 
ties for the future, and that alternating current are 
lamps might come into general use before many years. 
He then briefly touched upon the question of the step- 
up transformer compared with the high potential dy- 
namo, overhead transmissign versus subways or con 
duits, etc. A more extended report of this discussion 
will be found elsewhere in these columns. 

Prof. H. A. Rowland differed with Prof. Forbes in 
that he favored the use of step-up transformers instead 
of very high potential dynamos. He then took up the 
question of frequency, discussing its higher and lower 
limits, and further called attention to the fact that in 
a two-phase system, if the sides are not balanced, a 
very bad tremor will be noticeable, which is likely to 
affect mechanically the machines and to destroy syn- 
chronism. 

Prof. D. C. Jackson called attention to a number ot 
European plants, as well as various others in this coun- 
try, and in particular in Chicago, and stated that it was 
impossible to outline any satisfactory system of long 
distance transmission until some actual experiments 
had been performed. 

Dr. Louis Bell stated that he had found by experience 
what Dr. Duncan had already alluded to—that the wave 
shape may produce very bad effects, but that with 
ordinarily well designed apparatus this would not be a 
serious difficulty. He had found that the regulation of 
interconnected polyphase circuits could be accomplished 
quite as easily as the three-wire continuous circuits 
against which the same objections were recently urged. 
Rotary transformers could be made with an efficiency 
as high as 95 per cent., and he was not hopeful that they 
would be displaced in the near future by any more 
simple device. He also called attention to the fact that 
a polyphase system gives much less inductance than a 
single-phase, and discussed the limit of frequency, plac- 
ing the lower limit at from 30 to 35 cycles. 

Mr. Chas. 8. Bradley pointed out that the use of 
motors on independent multiphase circuits 
keeping distribution even. 

Mr. Chas, P. Steinmetz, in continuing the discussion, 
said that the lag or power factor could not be expressed 
by a single function. The self-induction of the armature 
was responsible for much of the lag, and this could be 
remedied by good designing and materially lessened 
by some device such as Eickemeyer had used several 
years ago. He expressed his belief that a single-phase 
system would be the system of the future; he did not 
think that direct current machines could be built with 
potentials of higher than from 5,000 to 6,000 volts. 

Dr. Keith, of San Francisco, briefly described the 
natural conditions for power transmission which the 
engineer had to meet in California, calling attention to 
the large water powers, etc. 

W. F. C. Hasson stated that while in the East water- 
power was a desirable source of energy, in California it 
was more often the only source, and outlined the various 
classes of work to which electricity can be applied in 
that State. He did not agree with Prof. S. P. Thomp- 
son that the two-phase system was complex; he thought 
that flexibility had been confounded with complexity. 

Dr. Louis Duncan brought to a close the discussion 
which he had opened on the previous day, briefly sum- 
marizing the facts which had been brought out by the 
various participants, and expressing his gratitude to 
them for so freely making public their own experience 
in this line. 

After a vote of thanks to Prof. Houston for the able 
and impartial manner in which he had presided over the 
section had been passed, the section adjourned sine die. 
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THE FINAL GENERAL MEET NG OF THE CONGRESS. 

At 8 o'clock on Friday afternoon, in the Hall of Colum- 
bus, the members of the International Congress of Elec- 
tricians met for the last time. On the platform were 
seated the official representatives of the various govern- 
ments who had been in secret session in the Chamber 
of Delegates since the opening session of Monday. 
Prof. Elisha Gray, permanent chairman of the congress, 
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presided. After calling the meeting to order, he intro- 
duced Prof. E. L. Nichols, the secretary of the Chamber 
of Delegates, who then read the report of that body, 
which is given in full elsewhere in these columns. It 
appeared from this that they had adopted definitions of 
the values of the ohm, the volt, the ampere, the joule and 
the watt; they had also considered the question of a 
standard of light, but had been unable to reach any 
conclusion. In reference to the system of notation and 
symbols presented by Mr. E. Hospitalier, while they 
had not officially adopted it, they had placed it in the 
hands of a sub-committee to be printed and distributed 
for further consideration. 

Mr. Preece then gave notice of a reception he would 
hold as president of the Institution of Electrical Engi- 
neers of England, to the delegates and members of the 
congress, at the Victoria House, in the World’s Fair 
grounds, Saturday afternoon. 

The chairman then suggested that a vote of thanks 
be extended to the various persons who had extended 
courtesies to the congress, and such a motion was unani- 
mously passed. 

Dr. von Helmholtz was then introduced, and in a 
very happy speech expressed his thanks to Prof. Elisha 
Gray for the good work which he had done in presiding 
over the congress. This motion was seconded by Prof. 
Mascart in a very graceful speech in his native tongue. 
Mr. Preece then put the motion to the meeting, and it 
was unanimously carried. 

Prof. Gray responded, expressing his thanks for the 
honor which had been conferred upon him, and stated 
that he trusted that the various representatives of the 
different governments would go back to their own coun- 
tries with only the pleasantest memories of the oceca- 
sion. 


THE SOCIAL FEATURE . 
Through the kindness of a number of gentlemen, 


among the most active of whom were Mr. R. W. Pope, 
of the entertainment committee; Lieut. Spencer, of the 
General Electric Company, and Mr. W. R. Brixey, of 
Kerite wire fame, the members of the congress spent 
a very pleasant afternoon on Wednesday. 

The excursion started with a trip on the whaleback 
steamer to the Fair grounds, where the visitors took a 
ride on the moving sidewalk, and were shown its con- 
struction, the sidewalk being stopped and started for 
them, while those interested watched the instruments 
and asked many questions. They then proceeded in a 
body to the Krupp pavilion, which was reserved for 
them, and were shown a drill of all the large and small 
cannon, every operation except the firing being shown. 
They next inspected the unique power house of the In- 
tramural Railway, and were taken by special train to 
the encampment of the West Point cadets, where they 
witnessed the drill from seats reserved for them. They 
met again after supper at the American Institute’s 
headquarters, and proceeded by means of the enchanting 
little electric launches through all the lagoons to the 
Midway, where, after several turns on the great Ferris 
wheel, as the guests of Mr. Ferris himself, they were 
invited to the German village, where Mr. Brixey had 
provided a very enjoyable supper, which was made all 
more enjoyable by a number of amusing speeches by the 
“veterans,” who related their reminiscences of the early 
days of electricity. 

THE BANQUET. 

“All work and no play makes Jack a dull boy,” is an 
adage in which none seems to believe more thoroughly 
than those grave and sedate people to whom the world 
is accustomed to apply the name “savant.” It has been 
a subject of frequent remark that the banquets of de- 
liberative assemblies were apt to be solemn in about an 
inverse ratio to the profundity of the subjects which 
called them together. The banquet given on Thursday 
evening of last week at Chicago by the American elec- 
tricians to their distinguished visitors from abroad in 
attendance on the International Electrical Congress was 
no exception in this direction, and those who in ordinary 
life or in our imaginations are pictured as standing up 
so straight as to lean over backward showed at least 
that they had a joint on the other side which permitted 
them at times (and this was one of the times) to lean 
over forward as well. 


, 


At about half-past seven o’clock the participants in 
the banquet, both hosts and guests, to the number of 
about 150, were ushered into the great dining room of 
the Grand Pacific Hotel, which had been prepared for 
the the east end of the room and 
extending part way down the adjoining sides was placed 
the principal table, at which were seated the officers of 
the Congress, the official delegates and distinguished 
foreigners. Prof. Elisha Gray, the permanent chairman, 
sat in the centre, with Herr von Helmholtz on his right 
and Wm. Henry Preece on his left, with distinguished 
foreigners and Americans alternating down to the two 
ends of the table. The rest of the floor space was oc- 
cupied by smaller tables seating six each, at which were 
seated groups without prearrangement or design. The 
tables were handsomely embellished with floral decora- 
tions, and at each plate was placed a handsomely 
engraved menu in keeping with the other features of 
the occasion. 

After the coffee and had been Prof. 
Gray, aS master of ceremonies, rapped for order, and 


occasion. Across 


cigars passed, 
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then began the feast of reason, or, rather, the flow of 
soul. 

If there is anything less dignified than another, that 
thing is a pun, and since this was a gathering of the 
most profound thinkers in the world in electrical science 
it was meet that tke flow of soul should find expression 
in a liberal infliction of puns. Prof. Elisha Gray, who 
covers with a dignified and stern, though kindly ex 
terior, a jolly personality, set the pace which many 
others followed by stating that he was supposed to be 
old because he was gray. He assured those assembled 
that appearances were often deceptive, and were espe- 
cially so in his case. as he was a little Gray when ke 
was born. 

Herr von Helmholtz, whom all have learned to love 
as they have always revered and honored, returned the 
compliment which had been so justly paid him of being 
the father of the science by referring to those who were 
present as his sons. He was followed by Prof. Wm. 


Henry Preeee, who spoke for England, and _ Profs. 
Maseart and Ferraris, whko spoke for France 
and Italy in their respective native tongues. 
Profs. Ayrton, Houston, Silvanus Thompson and 
Mendenhall, Dr. Budde, Mr. Lockwood and Profs. 


Elihu Thomson, Carhart and Rowland followed. Mr. 
Thomas A. Edison, who was present at one of the small 
tables, was called upon for a few words, but, despite the 
urgency of the requests, responded simply by a bow. 
Prof. Elihu Thomson arose to the occasion, however, 
and said that if Tom wouldn’t speak he supposed 
Tom’s son must speak for him, and he did. Mr. Lock- 
wood got off seyeral characteristic puns. Mr. Lockwood 
added that in his youth his main reading was Mayne 
Reid, but that in his decline he had come to reading 
Preece. He called attenticn to a statement by Mr. 
Preece that had astonished him. In one of his books 
he announced that “the most powerful light in the 
world is the sun.” When Mr. Lockwood sat down Mr. 
Preece arose and said that if the most powerful light in 
the world was not the sun, the greatest inventor in 
the world was certainly Edi-son. 

The question of units was naturally a favorite one, 
and several speakers had names and dimensions of new 
units to suggest. 

Prof. Ayrton stuck to the C. G. S. units, and inter- 
preted these letters as meaning Chicago’s Good Society, 
to which the visitors were so much indebted. 

Mr. Preece found a necessity for a new unit of self- 
restraint—self-restraint against American cocktails—and 
this he proposed to call the William-Henry, for, as he 
said, he had found that this name contained the exact 
number of letters beyond which he found it unsafe, in 
his own case, to go, when indulging in said cocktails. 

Prof. Silvanus Thompson spoke of the unit of conduc- 
tivity. As conductivity was the recilprocal of resistance 
Lord Kelvin had suggested M H O as a proper name. 
He believed in both a prefix and an affix, and suggested 
H E L for the former and L T Z for the latter. Those 
who wrote this down saw the point, and greeted the 
suggestion with applause. 

But perhaps the greatest surprise was manifested in 
Dr. Mendenhall’s unit. Every suggestion from him is 
received with the utmost respect. He and a friend had 
been talking about the proper dimensions of an after- 


dinner speech. It was finally agreed that its dimensions 


would be most appropriately expressed by the fraction 
L where L = length and t time. This would 
t 

then read ‘“’ell over time,’ which, when pronounced 


somewhat rapidly and without too much regard for the 
articulation, was adopted as the sense of those assembled. 


SATURDAY'S PROGRAMME. 

An interesting programme was arranged for the mem- 
the Electrical Congress for Saturday, the day 
after its adjournment. They met at the exhibit of the 
American Bell Telephone Company, at the south end of 
Electricity Building, at 2 p. m., where tests of long 
distance lines and exhibitions of the telephone exchange 
and the new radiophone were made; they then pro- 
ceeded to inspect the display of the Western Electric 
Company, including the scenic theatre and Prof. Gray’s 
telautograph; at 5 o’clock they met at Victoria House, 
where a reception was tendered them by Mr. W. H. 
Preece, president of the Institution of Electrical Engi- 
neers of London. At 7 p. m. they assembled at the 
exhibit of the General Electric Company, the Edison 
tower of light being illuminated at 7:30. The exhibit 
of the Westinghouse Electric and Manufacturing Com 
pany was the next in order and was examined in its 
various details. Through the courtesy of the Depart- 
ment of Electricity the members partook of a collation 
at the north end of the gallery at 10 o’clock. An op- 
portunity was offered for the members of the 
Chamver of Delegates to make a trip around the Mid 
way Plaisance and for a ride in the Ferris wheel. 


bers of 


also 


THE WORK OF THE CHAMBER OF DELEGATES. 

The report of the Chamber of Delegates was looked for- 
ward to with the greatest ofinterest, as the real work of 
the congress would be measured to a large extent by the 
conclusions reached by this body. Below is given in full 
the report as presented at the final general meeting of the 
congress by Prof. Edw. L. Nichols, the 
the chamber. 
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Chamber of Delezates was the adoption of values of the 
units of resistance, current and electromotive force. The 
following resolutions upon this point have been passed by 
the Chamber of Delegates: 

First, Resolved, That the several governments represented 
by the delegates of this International Congress of Electri- 
cians be and they are hereby recommended to formally 
adopt as legal units of electrical measure the following 
As a unit of resistance the international ohm, which is based 
upon the ohm equal t> 10° units of resistance of theC.G. S 
system of electro-magnetic units. and is represented by th 
resistance offered to an unvarying electric current by a 
columu of mercury at the temperature of melting ice 
14.4521 grammes in mass, of aconstant cross sectional area 
and of the length of 106.3 centimetres. 

As a unit of current the international ampére, which 
is one-tenth of the unit of current of the C. G. 8S. system 
of electro-magnetic units, and which is represented suffi- 
ciently well for practical use by the unvarying current 
which when passed through a solution of nitrate of silver 
in water, and in accordance with accompanying specifica- 
tions, deposits silver at the rate of 0.001118 of a gramme 
per second, 

As a unit of electromotive force the international volt, 
which is the electromotive force that, steadily applied to a 
conductor whose resistance is one international ohm, will 
produce a current of one international ampere, and which 
is represented sufficiently well for practical use by 429° of 
the electromotive force between the electrodes of the vol- 
taic cell known as Clark’s ceil, at a temperature of 15° C., 
and prepared in the manner describei in the accompany- 
ing specification. 

As aunit of quantity the international coulomb, which 
is a quantity of electricity transferred by a current of one 
international ampére in one second. 

As a unit of capacity, the capacity of a conductor charged 
to a potential of one international volt by one international 
coulomb of electricity. 

As a unit of work the joule, which is 107 units of work 
inaC, G. S. system, and which is represented sufficiently 
well for practical use by the energy expended in one sec- 
ond by an international ohm. 

Asa unit of power the international watt, which is 
equal to 107 units of power in the C. G. 8S. system, and 
which is represented sufficiently well for practical use by 
the work done at the rate of one joule per second. 

As the unit of induction, the henry, which is the induc- 
tion in the circuit when the electromotive force induced 
in this circuit is one international volt, while the inducing 
current varies at the rate of one ampére per second. 

The committee appointed to consider the standard of 
light beg to present the following report: They have had 
much discussion upon the various forms suggested for prac- 
tical standards, and in particular upon the two forms of 
lamps known and represented as the amyl-acetate lamp of 
Von Hefner-Alteneck and the pentane lamp of Vernon 
Harcourt. The only practical lamp actually presented to 
the committee is the new Von Hefner lamp, which, 
although it has been laboriously tested at the Reichsanstalt 
and reported accurate to within two per cent., has not 
received any extended trialin other lands. That, there- 
after, it was reported that the pentane lamp in its 
recent improved form was preterred in England for 
the photometry of gaslights. There is the objection to 
the pentane !amp that the composition of the commercial 
peatane is not sufficiently well defined ; and to the amyl- 
acetate lamp that its color is too red in hue ; finally the 
objection toall open flame lamps is that they are too 
liable to be influenced by the changes in the pressure and 
temperature and moisture of the air. It is admitted on the 
other hand that no electrical Jamp suitable for use as a con- 
venient practical standard has yet been realized. Under 
these circumstances there was a sharp division in the 
committee between those who advocated the Von Hefner 
lamp as an independent standard, and those who desired to 
maintain statu quo until further researches should have 
been made in various Countries. 

It was proposed by Drs. Budde and Lummer, that the 
Hefner lamp, constructed exactly according to the specifi- 
cations of Mr. Von Hefner-Alteneck, be introduced as a 
provisional practical standard of light, and that the 
problem of determining its value in terms of an absolute 
unit be left to subsequent inves igation. On vote, this was 
lost by two votes for and four votes, against. The 
following motion proposed by Messrs, Palaz and Thompson 
and amended by Drs. Budde and Lummer was then 
carried unanimously: 

Resolved, That this committee, while recognizing the great 
progress realized in the standard lamp of Von Hefner- 
\lteneck, and from important researches made at the 
Reichsanstalt, and also recognizing that other standards 
have been proposed and are now being tried, and that 
there are serious objections to every kind of standard 
in which an open flame is employed; it is therefore unable 
to recommend the adoption at the present time of either 
the Von Hefner lamp or the pentane lamp, but recom- 
inends that all nations be invited to make researches in 
common on well defined practical standards, and on a con- 
venient realization of an absoiute unit, 

J. VIOLLE, A. PALAZ, 
Epw. L. NICHOLS, SILVANUS P. THOMPSON. 


The table of symbols and abbreviations recommended 
by the sub-committee of the delegates and received by 
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the chamber of delegates, without, however, being 
adopted by them, is, with but few changes, like the 
original proposition of Mr. Hospitalier and published in 
The Electrical World of June 10, 1893. The changes in it 
are briefly about as follows: The Roman letters in the 
second, third and fourth columns should be italics; ac- 
celeration is to be represented by a instead of A; both 
small letters and caps are to be used as symbols of 
force, resistance, electromotive force, current, quantity 
and capacity ; for difference of potential U and u ure to 
be used, for resistivity o. conductance G, conductivity 
(specific) vy: the subscript s is to be omitted in the 
symbol for the co-efficient of induction; the letter m in 
the formula for the intensity of magnetization is changed 
to the capital like in the line above it; the symbol for 
resistivity is changed to p, the abbreviation for force it 
to be followed by an asterisk to distinguish it from 
mass; o for ohm is changed to ** ohm” to distinguish is 
from zero. The quantities “moment of a couple’ and 
“coefficient of mutual induction” are erased. 
THE ATTENDANCE. 

The complete and official list of the members of 
the Congress is as follows, and with one or two ex- 
ceptions all those mentioned were present at the meet- 
ings: 

THE OFFICIAL DELEGATES. 


Ayrton, Prof. W. E., England. Preece, W. H., England. 
Budde, Dr. Emil, Germany. Rowland, Prof. H. A., U. S. 
Chavez, Senor Don A. M., Mex Sahulka, Dr. John, Austria. 
Carhart, Prof. H. S., U.S. Schraeder, Privy Councilor, 
Ferraris, Prof. Galileo, Italy. Germany. 
Helmholtz, Prof. Hermann Siemens, Mr. Alexander, Eng. 
von, Germany. Thompson, Prof. S. P., Eng. 
Higman, Mr. Arthur, Brit. N. A. Thomson, Prof. Elihu, U. 8. 
Hospitalier, Prof. E., France. Thury, Prof. Rene, Switzerland. 
Leduc, Dr. Stephen, France. Touanne, M. de la, France. 
Lummer, Dr. Oito, Germany. Violle, M., France. 
Mascart, Prof. E. E. N., France. Voigt, Prof., Germany. 
Mendenhall, Prof. T. C., U. 8S. Webber, C. E., England. 
Nichols. Prof. E. L., U. 8. Weber, Prof., Switzerland. 
Palaz, Dr. A., Switzerland. Wennmann, Mr., Sweden. 
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Abbott, R. V. Fortenbaugh, S. B. 


Aldrich, W. 8. Foster, Albert W. 
Allen, Albert P. Foster, George B. 
Amundsen, Nicolous. Foster, Horatio A. 
Anderson, George L. Franklin, Dr. W. 8S. 
Anderson, W. E. French, Thomas. 
Anthony, Prof. W. A. Frenzi, G. 
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Armstrong, Hon. E. A. Frund, H. A. 
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McCarthy, L. A. 
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McIntire, C. H. 
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Meysenberg, 0. W. 
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Millis, F. E. 

Moller, F. 
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Reid, H. F. 
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Ryan, H. J. 
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Scott, C. F. 
Searing, Lewis. 
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Mechanical and Electrieal 


Oscillators. 


Tesla’s Leeture = on 


Upon entering the lecture hall every one was surprised 
at the apparatus on the platform; instead of seeing numer- 
ous delicate vacuum tubes, inductivn coils, Leyden jars, 
wires, etc., for the brilliant light effects which every one 
thought would excel all others on this occasion, one saw 
ponderous iron stands and machines, air pressure gauges. 
diagrams of cross-sections of heavy machines, etc., and 
wires and switches for heavy currents which gave the 
platform a very ‘‘un-Teslean” appearance. It was at 
once seen that Mr. Tesla was going to give something new, 
and many were the speculations expressed among the 
audience as to what it might be. 

The three front rows were reserved for the foreign 
delegates, all of whom seemed intensely interested, 
and were very prompt to applause. When the lect- 
ure - began the hall and gallery were crowded with 
over 500 persons, at least a hundred being obliged to stand; 
and the reception of vigorous and long continued 
applause that Mr. Tesla received when he reached the plat 
form was a fitting acknowledgment of the bigh esteem in 
which he is held by this notable gathering. 

Prof. Elisha Gray, in presenting Mr, Tesla, said that 
no introduction was needed, as the name ‘‘Tesla” was a 
household word with every electrician in this as well as 
in other countries. 

Mr. Tesla, after philosophizing for a short time in his 
usual graceful and pleasant manner, said that he had re- 
cently become interested in a new field of work which 
was, however, rather the development of a certain part 
of his former high frequency investigations, He hesitated 
very much about presenting the subject in its crude con- 
dition, but as a promising start had been made he wished 
to show that much at Jeast to the congress, 

In relating his introductory work in oscillations, he 
spoke of the experiments made with a plate in a magnetic 
field, inserting the field slowly and withdrawing it rapidly 
and vice versa, and actually producing rotation of the 
plate by oscillating the field, etc, Owing to the difficulties 
attending the use of high frequency dynamos with a rotat- 
ing armature of great speed, he desired to get a machine 
which would imitate the process of the Leyden jar by 
mechanical means and produce an oscillation of any fre- 
quency desired, The plan was to produce very rapid 
mechanical oscillation of small amplitude and vibrate 
either the armature wires in the magnetic field or the iron 
in the field and armature coils. 

The oscillator constructed for this purpose consists 
essentially of a very short cylinder with piston and valves, 
and a spring to resist the motion of the piston rod. The 
piston is operated by compressed air at 60 pounds per 
square inch. The valves are adjusted to produce a power- 
ful cushioning effect in the cylinder at each stroke; or, as 
in the latest form of machine, to regulate the exhaust. 
The compression reaches as much as 16 tons, and the 
weight of piston and plunger is about 20 pounds. The 
ports on the largest of his oscillators were about the same 
size as in a 15h. p. steam engine. 

The period of vibration depends upon the resonance of the 
chamber and spring, and thus is not affected by a change 
in the air pressure, <A simple analogy is the case of a 
musical string or bell—their tone does not depend upon the 
force with which they are struck ; also with a pendulum, 
the period is independent of the force applied in starting 
it. This enables oscillations of absolutely constant fre- 
quency to be obtamed, thus produeing currents of perfect 
vibration unaffected by air pressure, electromotive force or 
any other condition, which discovery Mr. Tesla believes to 
be of the greatest importance, 
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An interesting experiment was performed by attaching 
to one of these oscillating pistons a circular magnet with 
the poles on the top half an inch apart; a copper disc 
placed between the poles was rotated, due to the oscillating 
field and the retardation of the lines of force in it, 

Three different types of machines were shown for pro- 
ducing high frequency alternating currents. In the first, 
which had a horizontal shaft. the armature consisted of a 
cylindrical iron core around which the wires were wound 
perpendicular tothe shaft, and the field wasa simple bi- 
polar electromagnet ; the oscillator was at one end of the 
shaft, which, with the core, vibrated longitudinally, and 
therefore the armature wires were oscillated across the 
field with an amplitude of about a quarter of an inch, In 
the second, also with horizontal shaft, there were two 
armatures and two fields, with the oscillator in the middle; 
the armatures each consisted of two flat, rectangular coils 
without iron, and were oscillated between the poles. which 
were in this ease very close together. In the third the 
field and generating coils were wound on flat screws of 
equal size and placed over each other, and the 
joint iron core of both armature and magnets was 
oscillated in their centre, the shaft being vertical The 
outer or field coils were supplied with a constant current. 
The inner or generating coils were connected in series with 
the condenser. Mr. Tesla stated that he hopes to perfect 
these very soon and would use them as generators for his 
high frequency currents, but the machines at present, 
though imperfect, were both light and fairly efficient for 
the power developed. The only experiment shown with 
this latest. form of ‘* high frequency dynamo” was the 
operation of a small synchronizing motor with closed coil 
armature, the success of which was greeted by a burst of 
applause. 

Another interesting experiment was the magnetic effect 
of these high frequency currents. The armature current 
from one of these machines was sent through the coils of 
an electromagnet, and the retardations that were produced 
were great enough to cause considerable magnetization. 
Mr. Tesla stated that he expects to be able to produce 
effects similar to those of direct current by these retarda- 
tions. 

The number of oscillations used at the lecture were from 
50 to 90 per second, although from five thousand to ten 
thousand per second have been obtained, and as many 
more as desirable. One of the oscillators had a spring that 
could be adjusted and the period varied. 

Mr. Tesla in closing alluded to the great possibilities 
that were in store for these high frequency generators. 
Currents of any period whatever could be supplied by the 
central stations, and synchronizing motors operated thereby. 
The period would be so absolutely constant that clocks 
could be run with perfect regularity by means of it. He 
stated that the field into which he had lately entered was 
very interesting and gives promise of valuable application 
as soon as an efficient apparatus is perfected. 
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Judging the Electrical Exhibits at the World’s Fair. 


BY HERMANN 8. HERING. 

HE System of Making 
Awards.—Owing to the 
great amount of discussion 
and dissatisfaction that 
has occurred from the pro- 
posed method of making 
awards in all departments 
of the Exposition, it might 
be interesting to give a 
brief account of the plan 
pursued by the Depart- 
ment of Electricity, be- 
cause it has been some- 
what modified and now is 
practically a jury system. 
The work of judging is 
done almost entirely by 
committees and sub-com- 
mittees. The Committee 
on Awards of the World's 
Columbian Exposition appointed an Executive Committee 
on Awards, which has, in turn, selected and appointed a 
Board of Judges, presumably composed of competent ex- 
perts, which board is divided into thirteen committees as- 
signed respectively to the thirteen great departments of 
the Exposition. One of them is the Committee of Judges 
for the Department of Electricity and is composed of 
twenty-eight members. It hasan organization of its own, 
with headquarters in the Electricity Building, and is divided 
into eight sub-committees of from three to nine members 
each, to handle the various groups of exhibits. 

The Committee on Awards made out separate ‘“ assign- 
ment cards” with the name and location of each exhibit or 
distinctive portion of the exhibit upon them, and sent 
them to the sub-committees having charge of the group 
to which these exhibits belong. Such a card is reproduced 
in Fig. 1. The sub-committee distributed these cards 
among its members, each member taking those he is best 
qualified to report on and making himself responsible for 
the examination and report of these particular exhibits. 
Occasionally, as in the case of an unimportant exhibit, a 
judge will make the examination alone, but in almost all 
cases he is accompanied by other members of the sub- 
committee, and in all important ones the entire sub- 
committee attend. The judges who have made the exami- 
ination then hold a meeting and make out a report, which 
they write upon the cards and which is submitted to the 
sub-committee of that group for approval. It is subse- 
quently brought before the Committee of Judges, who, 
after discussing and approving it, send it to the Committee 
on Awards; the judge receiving the ‘‘ assignment card” 
alone signs the report and is held responsible for the opin- 
ions and recommendation expressed upon it; but those 
associated with him in the examination also place their 
names on the card for the sake of reference. This is prac- 
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tically a jury system, because examinations are rarely 


made by one judge alone, and the report, therefore, is a 


composite rather than an individual opinion. 


Exhibitors are notified the day prior to the proposed ex- 
amination, and a notice is posted in the committee 
room, where those interested may see it; so that the 
work of judging is carried on in a public manner, the only 


privacy being in the executive sessions of the committees. 
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TO THE COMMITTEE OF JUDGES, 
Dept. J, ELECTRICITY. 


/ report that this Exhibit 








THE ASSIGNMENT CARD. 


Any who are interested may be present at any examina- 
tions or tests, provided they do not hamper the work of the 


judges. 


The judges have been informed by circular letters that 
‘*the purpose of examination of exhibits is the determina- 
tion of the merits of each exhibit asa whole, in its main 
details, and especially where involving new inventions, 
novel devices, or the merits of all such inventions and de- 
vices.”” The merits of the exhibits are to be ascertained in 


four points : 


First, the design, the general plan and proportioning of 
parts ; second, the construction, the material, quality, dis- 
tribution, workmanship and assemblage ; third, the opera- 
tion ; fourth, the efficiency of performance. The first two 
can readily be determined by a mere inspection of the ex- 
hibit, and the third also if the apparatus is actually per- 
forming its regular work. The fourth, however, usually 
requires special tests tobe made of the power exerted, work 
done, cost of operation, magnitude and quality of products, 
etc. ‘* The purpose of the Committee on Awards is, in all 
cases, to determine with as nearly scientific accuracy as 
possible and by quantitative and qualitative measurement,” 
each of the four points, ‘‘and it is considered that no re- 
port can be made thoroughly and satisfactorily complete 
until all are considered; and, further, that the last two 
points are of much more importance than the first 
two. It is what the apparatus can do that it is most 
essential to obtain.” It will be seen, therefore, that the 
Committee on Awards places much value on the tests of 


the apparatus, and has therefore inaugurated a series of 


tests that it claims will be of great value not only in de- 
ciding upon an award, but as standard of reference. As the 
expense of the tests was to fall on the exhibitors, many of 
them withdrew from competition, and the work will not be 
as elaborate as proposed. The principal tests will be of some 
dynamos and motors and directly coupled engines and dy- 
namos, transformers, incandescent and arc lamps, primary 
and secondary batteries, instruments in general, measuring 
instruments of precision, meters, etc. It is proposed to 


make these tests upon a practical scale and at the same 
time with accuracy, and to calculate the results in some 


standard form which isto be, as far as possible, uniform 


with all the tests. 


With many of the exhibits no tests can be made, nor are 
required, and the judging of these has mostly been 


completed. 


The awards will not always depend upon the results of 
the tests, as it is given upon the four points mentioned 
above, but the results may play an important part in the 


decision. The awards are to be given for general or special 


merit, and have no competitive value, and as there are no 
prizes there will be no distinction between those who re- 


ceive the award, because they all receive alike a bronze 
medal and a diploma of merit. 

The chairmen of all committees and sub-committees are 
to prepare a report of all the work done by them, giving 
the list of awards, description of test, results, etc., all of 
which is to be included in the history of the Exposition, to 
be subsequently published officially. 

The work of testing has been much delayed, however, 
owing to no preparation having been made until the mid- 
die of the summer and to the great difficulty experienced 
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in getting supplies. Much time could have been saved, 
had the laboratories been equipped in the spring and the 
more lengthy tests begun earlier in the summer. Had the 
judges been appointed, say in the winter or early spring 
and effected an organization then, the preparations could 
all have been completed before the general assembling of 
the judges; but none of them seem to have been appointed 
prior to July 12, and some even as late as Aug. 18, and 
¢ reat delay was therefore inevitable, notwithstanding the 
persistent and untiring efforts on their part to push the 
work. 

IT. Committee of Judges and Its Organization.—Follow- 
ing is a list of the Committee of Judges and sub-commit- 
tees as far as it is possible to obtain it. 

Inquiry at the Administration Building and the judges. 
headquarters showed that no official and complete list of 
the judges and sub-committees is known to exist, and so 
the following list has been compiled from various 
sources, and although it is complete to date, alterations and 
additions have frequently been made and perhaps may 
continue : 

COMMITTEE OF JUDGES. 
United States. 


Dr. S. Browne Ayres, Professor of Physics, Toulane 
University, New Orleans, La. 

Dr. Geo. F. Barker, Professor of Physics, University of 
Pennsylvania, Philadelphia. 

Dr. H. S. Carhart, Professor of Electricity, University of 
Michigan, Ann Arbor. 

A. E. Dolbear, Professor of Physics, Tufts College, 
Mass. 

Dr. Louis Duncan, Professor of Electricity, Johns Hop- 
kins University, Baltimore, Md. 

Dr. Chas. E. Emery, M. E., Consulting Engineer, New 
York. 

Dr. W. J. Herdman, Professor of Electro-Therapeutics, 
University of Michigan, Ann Arbor. 

Louis C. Hill; C. E., Professor of Electrical Engineer- 
ing, School of Mines, Colden, Colo. 

Dougald C. Jackson, C. E., Professor of Electrical En- 
gineering, University of Wisconsin, Madison. 

+T. C. Mendenhall, LL D., Superintendent U. S. Coast 
and Geodetic Survey, Washington, D. C. 

M. O. O’Dea, Professor of Electrical Engineering, Notre 
Dame University, Indiana. 

R. B. Owens, Professor of Electrical Engineering, Uni- 
versity of Nebraska, Lincoln, Neb. 

Ralph W. Pope, Secretary American Institute of Elec- 
trical Engineers, New York. 

Samuel Reber, Lieutenant United States Army, Wash- 
ington, D. C. A 

Henry A. Rowland, C. E., Ph. D., Director of the Physi- 
cal Laboratory, Johns Hopkins University, Baltimore, 
Md. 

Harris J. Ryan, Professor of Electrical Engineering, Cor- 
nell University. Ithaca, N. Y. 

Dr. William Schrader, Professor of Electrical Engineer- 
ing, University of Missouri, Columbia, Mo. 

Dr. W. M. Stine, Professor of Electrical Engineering, 
Armour Institute, Chicago. 

Dr. Benjamin F. Thomas, Director of the Physical 
Laboratories, Ohio State University, Columbus, O. 

*S. Tompkins, Professor of Mechanical and Electrical 
Engineering, Clemson College, Fort Hill, 8. C. 

R. P. Warner, Chief Electrician, Western Electric Com- 
pany, Chicago. 

Foreign. 

+ Ahmed Fahri Bey, Telegraph Engineer, Constantinople, 
Turkey. 

Adolpho Aschoff, Professor ——, Brazil. 

W.E. Ayrton, F.R.8., Professor of Physics, Central 
Institution, London, Eng. 

+ Prof. Geo, Forbes, Consulting Engineer, London, Eng. 

*E. Rathenau, Director of the Allgemeine Electricitats 
Gesellschaft, Berlin, Germany, 

* Dr. R. Ulbrecht, Baurath and Professor of Applied 
Electricity, Polytechnikum, Dresden, Germany. 

Officers. 

President—Prof. Carhart. 

First Vice-President—Baurath Ulbrecht. 

Second Vice-President—Prof. Aryton. 

Secretary—Prof, W. E. Anderson. 


Sub-Committees and the Groups of Which They Have 
Charge. 
Sub-Committee No. 1 : 

Group i22. Apparatus Illustrating the Phenomena 
and Laws of Electricity.—This includes apparatus for 
demonstration and general laboratory work, but not 
instruments of precision ; ordinary galvanometers, in- 
duction machines, induction coils, converters, mag- 
nets, etc, 

Group 128. Apparatus for Electrical Measurement. — 
Instruments of precision, galvanometers, electrometers, 
electro-dynanometers, resistance condensers, volt- 
meters, ammeters, wattmeters and standard testing 
instruments and appurtenances in general. 

Group 126. Transmission and Regulation of the Elec- 
tric Current.—Only the indicators, registering meters, 
ammeters and voltmeters included in this group. 

Prof, Ayrton, chairman ; Prof. Owens, secretary, and 


ere 


, Left. . 
t Occasionally attending. 
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Profs. Duncan, Mendenhall, Rowland, Ryan, Thomas 
and Stine. 
Sub-Committee No. 2: 

Group No. 124. Electric Batteries, Primary and Secon- 
dary. 

Prof. Dolbear, chairman; Prof. Schrader, secretary, 
and Profs. Barker, Hill and Stine. 

Sub-Committee No. 3: 

Group 125. Machines and Appliances for Producing 
Electrical Currents by Mechanical Power. 

Group 127. Electric Motors. 

Group 128. Application of Electric Motors to Railway, 
Elevator, Commercial and domestic purposes. 

Group 188, a, Dept. J. Directly Coupled Engines and 
Dynamos. 

Prof. Ryan, chairman; Lieutenant Reber, secretary; 
Profs. Aschoff, Carhart, Duncan, Emery, Forbes, 
Jackson and Rathenau. 

Sub-Committee No. 4: 

Group 126. Apparatus for the Transmission and Regu- 
lation of Electrical Currents.—Wires, cables, fuses, 
switches, rheostats, lightning arresters, insulators and 
all apparatus for the distribution of electricity. 

Group 129. Lighting by Electricity.—Are and incandes- 
cent lamps and fixtures. 


Prof. Thomas, chairman; Prof. Owens, secretary; 
Profs. Ayres, Ayrton, O’Dea, Tompkins and _ UI- 
brecht. 


Sub-Committee No. 5: 

Group 130.—Heating by Electricity.—Electric heaters, 
high temperature ovens, cooking apparatus, etc. 

Group 131. Electro-Metallurgy and Electro-Chemistry. 
—Electroplating, electrotyping, electrolytic separation, 
magnetic separators, etc. 

Group 132. Electric Forging, Welding, Stamping, Tem- 
pering, Brazing, Ete. 

Group 133, a, Nepts. L. M. 
Aging of Liquids. 
Director Rathenau, chairman; Prof. 

retary; Prof. Barker and Mr. Warner. 

Sub-Committee No. 6: 

Group 133. Electric Telegraph and Electric Signals. 

Group 134. The Telephone and Its Appliances ; Phono- 
graph, ete. 

Mr. Pope, chairman; Prof. O'Dea, secretary; Profs. 

Ayres, Fabri Bey and Ulbrecht. 

Sub-Committee No. 7 : 

Group 135. Electricity in Surgery, Dentistry and Thera- 
peutics. 

Dr. Herdman, chairman ; Profs. Barker, Dolbear and 

Schrader. 

Sub-Committee No. 8 : 

Group 136. Application of Electricity in Various Ways 
not Hereinbefore Specified. 

Group 137. History and Statistics of Electrical Inven- 
tions. 

Group 138. Progress and Development in Electrical Sci- 
ence and Construction as Illustrated by Models and 
Drawings of Various Countries. 

Group 138, a. Construction and Repairs, 
chinery and Manufactures. 

Committee not yet appointed. 


III.—Analysis of the Committee of Judges. 


78 per cent. are from the United States. 

22 ™ * foreign countries. 

45 per cent. are men of wide reputation and well known in 
connection witb their special line of work, but only a little 
more than half of these, or about 26 per cent. of the total, 
are exclusively occupied in electrical work. 

Of the entire committee: 

37 per cent. are professors of electricity. 

oF Ty * “ “ physics. 


Electric Tanning and the 


Ayres, sec- 


Mining Ma- 


ll ‘6 ** consulting engineers for electrical concerns. 
7% * ‘* professional consulting engineers. 

8% * ‘* otherwise engaged. 
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70 per cent. are college professors, of whom 15 per cenf. are to 
some extent engaged in engineering work. 
: ll per cent. have had little or no experience in electrical en- 
gineering work. 
19 per cent. are actively engaged in engineering work. 
) = 
Unfortunately the class that should have been as large as 
any other is almost the smallest. A rule was made by the 
Committee on Awards excluding all persons who had any 
connection with commercial 
judges, which rule was adhered to with but two exceptions; 
and it appears from examining the list that there seems to 
have also been a desire to exclude professional consulting 
p engineers, a most valuable class of men for work of this 
character. 

The result is that such a large proportion of the judges 
are college professors and also men who have had either a 
very short or a rather indirect connection with electrical 
engineering work. There seems to have been more of a 
i desire to appoint men with respect to their geographical 
. location than their rank in the profession. One instance 

might be interesting: A young man from a far Western 


concerns from serving as 


oo 


eo "s 


. State, who had just graduated from college, was asked 
; early in July to serve as judge in the Department of Elec- 
- tricity, because they wanted some one from bis State. He 


Wisely declined. 

Not doubting for a minute the ability of all these gentle- 
¥. men in their special lines of work, and without the 
slightest discourtesy to any one of them, it is still a_perti- 
hent question whether they all have had that experience 
1 in engineering work or in extended laboratory practice 
. Which is requisite to qualify them to examine and pass 


pon the merits of many of the exhibits, Consulting engi- 
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neers and electricians, whether independent or connected 
with industrial concerns, who are in constant association 
with the problems and requirements of the commercial 
work of to-day, are valuable associates in work of this 
character, and should have been represented on the com- 
mittee equaliy with University professors of the foremost 
rank, both being indispensable for standard work. For 
that reason the system used in France would have been 
far better in this case, because there they selected the most 
able men in the profession, regardless of their connection 
with manufacturing or other concerns, and ‘simply excluded 
from competition the exhibits with which these gentlemen 
were connected. Thus they secured men of practical ex- 
perience as well as of technical.abiJity, and the jury con- 
sisted of more uniformly competent men. 

(To be continued.) 
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Ocean Telephony. 


BY SILVANUS P. THOMPSON, D. SC., F. R. S. 
A paper read before the Electrical Congress, 





I,— INTRODUCTORY. 


It is contrary to the scientific sy-irit of progress to ad- 
mit that any art or application of science can stand still, 
or that any of its developments are final. To bridge the 
ocean by an electric telegraph was a mighty achieve- 
ment. Tospeak through a wire the audible syllables of 
language wasa marvel. To accelerate telegraphic trans- 
mission by automatic devices until a speed of even 500 
wcrds a minute was attained was a bewildering accom- 
plishment. But with the 
attainment of these three 
tremendous strides, finality 
has not been _ reached, 
The ocean cable of to-day 
is practically unchanged 
from what it was thirty 
years ago. It speaks only 
with the still slow signals 
of the mirror galvano- 
meter, or of the siphon re- 
corder. Six or eight words 
per minute slowly spelled 
out are the usual limits of 
working of an Atlantic 
cable. The spoken tele- 
phonic word aud the rapid 
automatic telegraphic mes- 
sage are too nimble for it. 
For such rapid signaling it 
is dumb. That a sub narine 
cable clad in its coating of gutta percha would retard 
the rate of signaling was predicted by Faraday, and 
verified when the first long cable was laid. Many have been 
the subsequent devices to increase the speed of signal- 
ing by the use of condensers and the like. They have all 
been devices to be applied either at the transmitting or at 
the sending end, or at both. Arrangements of condensers 
and resistances so combined as to act as an artificial ‘cable, 
imitating the retardations of an actual cable, have been 
found indispensable adjuncts for balancing the properties 
of the cable in order to adapt it for duplex working. Var- 
ley proposed, many years ago, another device, namely, to 
introduce at each end an inductive shunt; that is to say, 
to apply as a shunt wiye possessing both resistance and 
self-induction. Butin spite of the use of condensers, of 
artificial cables, and of inductive shunts, the retardation 
of the long submarine cable has proved hitherto insuper- 
able save for slow signals. In the sending of each signal 
the gutta-percha coating becomes charged, and this charge 
must be, as it were, swept out before the next signal can 
be sent. Retardation triumphs over the telephone and the 
automatic rapid telegraph. 

And yet noreasonable electrician can doubt for a moment 
that ocean telephony must come, or that the resources of 
science are equal to the solution of the preblem. It is be- 
cause the author thinks that he has found the way to the 
solution that he ventures to place on record the ideas which 
have been growing in his mind for three years past, to- 
gether with some of the evidence by which their soundness 
may be tested. 

If the solution at which he has arrived seems strange to 
the ordinary telegraph electrician or cable engineer, it is 
because that solution has dawned upon him out of a 
different domain of science, namely, from the study of 
alternatnig current phenomena. If the solution he now 
propounds seems impracticable to cable engineers accus- 
tomed to the old type of cable that has persisted now for 
30 years, he would reply that it is the business of the en- 
gineer to make it practicable. If the business of the world 
demands a new type of cable, then the engineer must be 
found who can manufacture and lay it. Seeing that such 
a cable, once laid, will (if the author’s views are correct) 
perform the work at a rate that would at present require, 
say, 10 ordinary cables to perform, there is a very 
powerful inducement to the engineer to find a practicable 
way of realizing that which theory indicates as the subma- 
rine cable of the future. 





ll.—DEVICES TO NEUTRALIZE THE RETARDING EFFECTS OF 
CAPACITY IN SUBMARINE CABLES, 

The retardation of signaling, which is found in subma- 
rine cables, is due to the capacity of the cable, and this 
capacity is distributed fairly uniformly along the cable. 
Owing to this circumstance, all attempts made hitherto to 
annul or compensate its operation by means of devices sit- 
uated at the ends of the cable have met with very limited 
success. Whereas, the ordinary speed of signaling through 
an Atlantic cable is about eight words or so per minute, it 
would be quite possible to send 400 words per minute 
through a line of the same resistance, but destitute of 
capacity. 

The only effective way toannul the retarding effects of 
a distributed capacity is to apply a distributed remedy; 
that 1s to say, abandoning the idea of compensating it by 
devices placed at the ends of the cable, means must be 
sought for applying compensating devices distributively 
along the length of the cable, either at intervals or con- 
tinuously. 

It is well kuown that the effects of electromagnetic in- 
duction are, in a sense, reciprocal to those of capacity. 
The most familiar modern example is that of the opposite 
operation of self-induction and of capacity on the shone of 
an alternate current, the one tending to produce a lag, the 
other a lead, in the phase of the current relatively to the 
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electromotive force. It is obvious that if electrostatic 
capacity can be used to correct the effects of electromag- 
netic induction, conversely it will be possible to use 
electromagnetic induction to correct the retarding effects 
of electrostatic capacity. : 

There are two main modes of action of electromagnetic 
induction, namely, mutual induction, from wire to wire 
(with or without an iron core intervening, and sometimes 
called electrodynamic induction), and self-induction when 
the current in a wire reacts mnductively on itself. Both are 
known to be due to the setting up, by currents, of magnetic 
fields in their neighborhood. ; : 

There are a very large number of ways in which, theo- 
retically, the end may be obtained of compensating the 
effect of the distributed capacity by means of distributive 
electromagnetic mduction. It will suffice here to con- 
sider two simple cases, and for the sake of simplicity it will 


A, sannnnnnn-----=--~, Ay 


o —> - ~ a 





Az 
@ 
<— ae <—— _s Bs BN 





Fia. 1. 


be supposed that each is applied to the case of a cable con- 
taining two insulated wires for the outgoing and returning 
currents. Such a cable may be represented in Fig 1, 
where A A is the outgoirg wire or “line,” and BB 
the incoming wire or return. In the subsequent figures 
the sheathing will not be specifically indicated. 

Case 1.—Use of Self-Induction Devices Distributitely. 

In this case a series of self-induction coils of sufficiently 
high resistance and sufficiently great inductivity are 
placed across at intervals from the A conductor to the B 
conductor. In order the better to follow the action it will 
be convenient to represent the distributed capacity as in 





Fig. 2. Here the two conductors A,A,, B,B,, are drawn 
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as though each in itself was devoid of capacity, but that a 
capacity was given to them in a distributive way by 
arranging a number of condensers along at intervals, each 
condenser having one coating joined to the A line and the 
other coating joined-to the B line. 

Suppose the signaling to take place from the left-hand 
end, and that a wave of current is being thrown into the 
circuit at A, by a transmitting apparatus joined to A, B,. 
Were there no capacity or inductivity in the line A, A,, 


. the wave would travel simply aloag without retardation. 


But the presence of capacity changes all this. When 
the potential at A, is rising the potential at some point 
along the line a would not rise simultaneously, because of 
the capacity in the intervening part of the conductor. 
The potential at a cannot rise to its proper value until the 
condenser between A, and a has received itscharge. Sim- 
ilarly, the potential at c does not rise as soon as at a, 
because of the action of the capacity between c and a 
Again, when the potential at A, is falling, it will not also 
fall at a or at c simultaneously, because the condensers in 
between tend to keep up the potential, and take time to 
empty themselves. Whenever the potential at any part of the 
line is rising, some of the current tends to flow into the 
condenser at that part, with the result that the rise of po- 
tential in that part is delayed, while the current beyond 
that part is for the moment smaller than the current that 
is coming up to the part, Further, when the potential at 
any part is falling there is a tendency for current to flow 
out of the condenser at that part, and thereby keep up 
the potential a little later; so that at that moment the 
current flowing away from the part in question is greater 
than that flowing toward the part. If nothing is done to 
compensate this action, the effect would be that virtually 
all the wave thrown into the cable ‘at A, would be taken 
up in playing into and out of the successive condensers, and 
soonly an insignificant and much-retarded fraction of it 
would reach the end A,. 

Now suppose that self-induction coils are placed across 
the cable at the proper intervals, as in Fig. 3. The opera- 
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tion of these coils in compensating the retarding effect of 
capacity 1s as follows :—When the potential at a rises, cur- 
rent begins to flow through the self-inductive coil a b, 
and this current tends, by the well-known inertia-like 
action of self-induction, to go on after the applied electro- 
motive force producing it has begun to diminish, or has 
even stopped or reversed. Hence the current in the self- 
induction coil a b will attain its maximum value at a time 
after the potential at a has begun to fall, It will by that 
very circumstance, as a consequence of the electromagnetic 
momentum, tend to make the potential at a fall sooner 
than it otherwise would do. Hence the respective actions 
of the self-induction coil and of the condenser are of oppo- 
site kinds. One tends to cause the changes of potential in 
the line to occur later than they should occur: the other 
tends to cause the changes of potential to occur sooner than 
they otherwise would occur. Hence their action tends 
to compensate one another if applied at the same place. 
But the capacity of a lime or cable is not at 
one place; it is distributed all along it, Therefore 
it is essential that the compensating devices should 
also be placed all along it, at sufficiently fre- 
quent intervals, It is well known that Varley 
employed an inductive shunt at each end of a cable; but 
this is not capable of compensating the capacity, except 
within, at most,a few score miles of the ends. The coil 
a b (Fig. 3) may be looked upon as compensating the 
capacity on both sides of it to a certain distance ; the coil 
c d ascompensating the capacity on both sides of it; and 
so forth. If all these compensators are properly ranged 
along the cable, then the total retarding effect of the dis- 
tributed capacity will be practically annulled. The currents 
that run in and out of the transmitting end will be greater 
in quantity than those that are delivered in and out at the 
distantend, the difference being of course accounted for 
by the currents that flow across through the compensating 
coils. It will be seen that by the use of these devices a 
certain fraction of the currents that are sent in at the 





















































































































-mcitegialisclapiaatat ta pill ci 
ler ry eget e 









ppeencn ok 


178 


transmitting end is, so to speak, used upon the way to pass 
through the compensating coils and by their action prevent 
the retardation of the rest of the currents that are 
flowing dewn the line. To put the matter terselv, the com- 
pensators act as leaks across from the A line to the B line 
which, by their inductive action, sweep out the accumulat- 
ing charges that would otherwise retard the signals. 
Some calculations on the magnitude of the currents that 
must thus flow across ir? the compensating coils have been 
made by the author, and some others for him by Dr. 
Sumpner. From these it appears that, taking as a working 
basis the actual facts about cables as they are, and 
assuming a twin wire cable having a capacity 
of one-third microfarad, and a resistance of 10 ohms, 
for a mule length, also assuming that compensating 
coils are placed across at every ten miles, if such coils have 
a coefficient of self-induction vf 100henrys anda resistance 
of 3.000 ohms each (its time-constant being then about 
riyths of a second), the rise and fall of current 
in each section will, with currents of the ordinary 
telephonic periodicity, be practically instantaneous 
in each section during the very small fraction of a second 
that the impulse lasts; and the value of the current from 
section to section will be practically determined solely by 
the shunting action of the successive compensators. Now, 
as telephonic currents may beshunted down to an extraor- 
dinary degree cf tenuity and yet be perceptible, it is 
evident that there are great possibilities opened out by this 
method of using the shunted portions of the current to 
neutralize the retardation, 

The cable so constructed of two wires with compen- 
sating devices shunted acruss at intervals of 10, 20 
or it may be 500 miles apart, will be represented diagram- 
matically by Fig. 4. The practical problem then re- 
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mains how to provide compensators baving a_suf- 
ficiently great time constant without their constitut- 
ing unwieldy enlargements of the cable. This is a very 
simple matter of construction, The author has tried sev- 
eral species of devices, some of them resembling elongated 
‘thedgehog” transformers made very long and thin, and 
wound with one coil only of fine wire ; others consisting of 
‘“‘shell’ transformers elongated into a very long, rarrow 
loop ; others, again, consisting of simple iron wire, straight 
or looped, or of wire overwound with a layer of iron wire. 
The self-induction, for example, of a one-millimetre iron 
wire, overwound with a layer of iron wire three millimetres 
deep, is, roughly, about 0.1 henry per kilometre; and its 
resistance is 144 ohms. Ore point in favor of the use cf 
loaded straight wires as self-induction devices is the cir- 
cumstance that the compensator need not join two adjacent 
points in the two conductors within the cable, but may lie 
acress, as in Fig. 5. This construction, which is specially 
A, A, 
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Fig. 5. 


suitable for cables of moderate length, resolves itself into a 
three-wire cable, of which one wire is loaded in some way 
to give it self-induction and resistance, and is connected at 
intervals alternately to the other two, as in Fig. 6. 
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As stated above, however, not only by self-induction, but 
by mutual induction, the retarding effects of capacity may 
be neutralized, 

Case 2.— Use of Mutual-Induction Devices Distributively. 

In this case the eable is considered in sections, each of 
which 3s in inductive relation with those on each side of it; 
and again there are many possible varieties included. One 
example is as follows: Let the two conductors along the 
cable be each divided into a number of equal Jengths, and 
let the parts be joined together by mutual-induction coils; 
that is to say, by induction coils with two windings each, 
Though the exigencies of cable laying will necessitate some 
very different shape of coil or device as an organ f mutual 
induction,we may assume these induction coils to be of the 
familiar form of an iron core surrounded by the two wind- 
ings. The cable so made up of sections will be indicated 
by Fig. 7. 

In this figure it is indicated that the coils are so con 
nected that in the A lire, when the current is increasing 
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and flowing toward a, the inductive action will be causing 
a current in the next section, which will be at the same in- 
stant increasing, but flowing, so far as the A line is con- 
cerned, in the opposite sense, so that while the potential of 
the point a is rising that of the point m is falling. The 
consequence will be that the currents required to sweep 
out any accumulated charges due to capacity will not have 
to travel (as in ordinary cables) all the way from the ends 
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of the cable, but need only travel short distances, never 
more than the length of half a section. Hence, if a cable 
2,000 miles long is cut up into 25 sections of 8&0 miles each, 
there should be no more retardation than on an ordinary 
cable 40 miles in length. It is not needful that both the 
lines should actually be divided; a virtual division into 
sections is effected in Fiz, 8. where the B line is actually 
continuous. Ip this figure p pis the primary, ands s the 
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secondary (or vice versa) of the mutual induction coil. Or 


the arrangemont may be alternated, as in Fig 9. 
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Fig. 9. 


Or again, if three conductors are employed—of which 
one may be the sheathing—the sectioning and use of 
mutual induction may be accomplished as shown in Fig. 10. 

Here, again, as remarked above, the kind of induction 
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coil which naturally suggests itself as suitable for the 
purpose in question is something of elongated shape, such 
as a very elongated loop ‘‘shell” transformer, or the ‘‘cable 
transformer which was suggested for electric lighting 


purposes by Messrs. Siemens and Halske scme years ago. 


Or, as the author suggested in 1891, by using a mutual in- 


duction between the wires of the cables themselves ly 


merely enwrapping them, as they lie side by side, with 
irop. So that the cable once more becomes an arrange- 
ment of three parallel wires, of which two are specially 
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brought into mutual inductive relations to one another, 
and are joined up at intervals, as indicated in Fig. 11. 
Lastly, it is, as is well known, possible to have mutual 


induction between two wires that do not form part of 


closed circuits, as in the phonopore of Mr, Langdon 

Davies. 

IIf.—EVIDENCE AS TO PRACTICABILITY OF USING INDUCTION 
DEVICES DISTRIBUTIVELY TO COMPENSATE RETARDATION, 
With the facts already known that the Varley shunt 

does indeed operate at the ends of a cable to compersatein 

some measure the effects of capacity near those ends, and 
that on Jong land lines the speed of signaling can be in- 
creased by inserting a translator in the middle, or even by 

a mere leak at some intermediate point, it is remarkable 

that no one should have suggested hitherto the very simple 

solutions now proposed. Perhaps the reason is to he found 
in the intense horror with which all good telegraph engi- 
neers regard the idea of having a fault on their line. De- 
liberately to insert, as the author proposes, a series of 
faults, as shunts across the cable from the going wire to the 
return wire, will, to many of them, appear sheer madness. 
The shunts are not mere faults, however. They are 
bridges possessing considerable resistance and, what is more 
to the point, considerable self-induction. They are not 
leakages, through the insulation to the sheath, of an un- 
known amount, and one liable to increase by corrosion ; 
they are as fixed and determinate as the resistance of the 
cable itself. Telegraph engineers have long known in 
general the virtues of an inductive shunt. In the third 
volume of the ‘‘ Journal of the Society of Telegraph Engi- 
neers,” 1874, Mr. G. K. Winter describes the use «f inductive 
resistances in cable signaling, such shunts being used at 
the ends of the cables, as Varley had previously used them. 

The idea of using such Varley shunts distributively along 

the cable appears to bave been vaguely in the mind of no 

less eminenta telegraph engineer than the late Mr, Wil- 
loughby Smith. who, in 1879, read a paper on the working 


of long submarine cables to the Society of Telegraph Engi- 
neers. In this paper, after recounting some experiments 


made with Varley shunts—or what he seemed to think 
such—he adds: ‘I was underthe impression that by a ju- 


dicious distribution of electromagnets on subterranean lines 
greater speed might be obtained.” But he seems to 


have ben deterred from following out the idea by 
finding that the solid core electromagnets which he wa; 
using failed to operate favorably ; and he even declared 
that such minute currents as were used in cable signaling 
were *‘ totally inadequate to produce perceptible electro- 
magnetic induction etfects.”. We now know from telc- 
phonic experience that th’s is not so; even the minutest 
telephonic currents being perceived, simply because they 
can produce sensible electromagnetic effects. 

Other electricians have proposed to use shunts contain- 
ing electromagnets from line to earth for various purposes. 
Among them Mr. Lockwood and Mr. Edison. The latter, 
in his patent No, 135.551, applies such shunts to overcome 
the static charge on tines. The author in 1884 proposed to 
apply such shunts to enable him to introduce a battery 
current into a telephone line without diverting the working 
telephonic currents. Again, it has been found in telephone 
work that a telephone receiver placed across from line to 
earth, as a shunt or bridge, does not prevent another re- 
ceiver farther down the line from receiving its proper 
current. This bridgemethod of arranging telephonic in- 
struments has for years been used in the British Postal 
Telegraph service. In 1890 a most suggestive communica- 
tion was made at the Detroit Convention of 
the American Association by Mr. J. J. Carty on * Bridging 
Bells,” in which he described arrangements of way lines in 
which the electromagnets of the bells, instead of being 
inserted in the tives (where their impedance would prevent 
telephonic talk), were set as bridges or shunts from line 
to earth. He found* a way line with eight such shunts 
upon it at eight intermediate stations to transmit speech 
better than it did with only two stations. In this case the 
coils used had resistances of 1,000 ohms, as measured on 
the Wheatstone bridge; but, with a magneto generator 
giving an alternate current the impedance was about 
10,0000hms. Again, when in 1891 the London-Paris tele- 
phone line was constructed by Mr. Preece, with a special 
cable about 20 miles in length from Dover to Calais in the 
middle of it, the circuit being metallically closed, it was 
found that the talking from London to Paris 
was in no way interfered with when telephonic re- 
ceivers were bridged across the circuit at the two ends of 
the cable. In fact, such bridging rather improved the 
working of the line, It is therefore reasonable to suppose 
that by systematizing the arrangements, of which more or 
less imperfect glimpses are afforded in these instances and 
by providing a cable with inductive shunts at proper inter- 
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vals all along so as to balance the capacity from point to 
point in a distributive manner, the longest cable can he 
made to transmit speech, and, if speech, the less frequent 
impuls s of automatic telegraphs, 

Many experiments have been made in the author’s labora- 
tory with arrangements of apparatus set up to imitate by 
condensers and resistances the retarding properties: of 
actual cables. Anexample will suffice. A section of arti- 
ficial cable was made up of a resistance of 7,000 ohms, and 
a capacity across between line and earth of 10 microfarads, 
Through this cable not a sound could be transmitted tele. 
phonically to a double-pole Bell receiver «t the distant end, 
either with a Blake transmitter (with induction coil) 
or with a Hunnings transmitter without induction coi), 
When, however, a single compensating self-induction coil, 
having a resistance of only 312 ohms and a time constant 
of about 0.005 second, was bridged across at an intermedi- 
ate point, telephonic transmission became at once possible, 
save for very shrill sounds. 

One curious result came out in one of the series of ex- 
periments, namely, that those telephonic transmitters 
which have induction coils in them (the ordinary mutual 
induction coils with thick and thin winding) are almost 
useless for the purpose of cable transmission. Apparentiy 
the fine wire winding has too great a self-induction in 
series in the circuit to be suitable for this purpose. Atany 
rate, better results were obtained from transmitters of 
other types. Quite recently the author has got better re- 
sults from a transmitter in which the ordinary two-wire 
mutual induction coil was replaced by a single self-induc- 
tion coilcen a plan suggested by him in 1884. It is obvious 
that any plan which contemplates the counterbalancing 
of retardation by shunting (through self-induction coils) a 
notable fraction of the current may necessitate a new type 
of transmitter capable of sending telephonic currents of 
much greater amperage than those ordinarily used in over- 
jand telephony. 

So far, the evidence for the effective operation of self-in- 
luction has been considered. But there exists also much 
evidence to show that mutual induction by devices properly 
distributed along a twin wire cable will also be effective in 
neutralizing the retardation due to distributed capacity. It 
is an old and well established rule that the retardation in a 
cable is proportional to the square of itslength. If one could 
cut a 2,00 mile cable into two cables of 1,000 miles each, 
and simply translate or relay the current from one into the 
other, the retardation of the whole ought to be reduced very 
materially, perhaps not to one quarter, but at least to one- 
half. Only here, again, it is evident that some of the electric 
energy supplied at one end must be used up in the act of 
working the translator or relay. however it is constructed, 
even if it be only asimple mutual induction coil. Therefore, 
if a cable is cut up into numerous sections, each connected 
by mutual induction with the next, a considerable fraction 
of the energy put in at one end may never reach the other, 
being spent on the road in overcoming the retardations 
that would otherwise arise. For land lines it has often been 
proposed to cut up the line into parts, as, for example, by 
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Edison in his patent No. 150,848, in which for the attain- 
ing of greater speed he shows a line divided at three in- 
termediate points where the circuit is grounded through 
mutual induction coils. The objection to ordinary induc- 
tion coils for this purpose is that they are never well 
enough made from the inductive point of view. If they 
are not so constructed that all the magnetic flux due to 
one of the sets of coils interlinks itself with the other coil, 
then each coil will possess an unbalanced self induc- 
tion, and will offer an impedance. Mutual induction, as 
is well known, tends always to wipe out the self-induction 
of both the circuits thus brought together; but with the 
most perfect conditions of magnetic circuit, the utmost 
that the mutual induetion can effect is to reutralize the 
self-induction only of those coils which are acting as mu- 
tual inductors, It cannot neutralize the self-induction in 
parts of the. circuit beyond. Hence, for the particular 
purpose in question—namely, that of enabling the circuit 
to transmit telephonic signals--the induction devices must 
not be simple ordinary coils inserted haphazard at inter- 
vals; they must be specially designed and inserted with 
perfect regularity, and the cable itself must be freed as 
far as possible from self-induction. Never, for such a 
purpose, must a cable be constructed, as Atlantic cables 
have hitherto been, of a single conductor (of stranded 
copper) surrounded by an iron sheathing that comes in 
between the outgoing and the returning parts of the cir- 
cuit, thus adding an enormous impedance. Happily, 
in all twin cables, where outgoing and returning con- 
ductors lie side by side within the sheath, the iron of 
the sheath, inclosing both, increases the mutual induc- 
tion between them. As the author pointed out in 
1890, in the discussion on the London-Paris telephone 
line, the mutual induction of the twin cable is a positive 
gain, enabling transmission to take place far beyond the 
limits previously assigned from considerations as to capac- 
ity and resistance alone. In such constructions as Fig. 6 
the iron used to increase the self-induction of the wires 
that act as compensators will of itself increase the mutual 
induction between the twin conductors if they are properly 
disposed. The experience gained with alternate current 
working is absolutely conclusive as to the efticient action 
that may be expected in special constructions for future 
ocean telephony. 
1V.—CONCLUSION, 

Ocean telephony is possible. The means for attaining it 
are within our grasp. Compensated cables of the new 
type are entirely practicable. It may be needful to begin 
with some shorter line than an Atlantic cable, in order to 
gain experience. But an Atlantic cable constructed on the 
new plan will not cost much more, when laid, than one of 
the old type; and whether or not it is successful in convey- 
ing telephonic speech it will certainly transmit telegraphic 
messages ata greatly accelerated speed of signaling. If 
one Atlantic cable can be constructed to do the work now 
requiring eight cables, that cable will be constructed. Ac- 
celeration of the ocean telegraphic service is in itself a 
desirable step in advance; but the advance will not be coni- 
plete until telephonic speech is transmitted also from shore 
to shore, 


Prof. Jamieson, in the discussion which followed, stated 
that Di, Thompson said that ‘’six or eight words per mun- 
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ute stowly spelled out are the usual limits of working of 
an Atlantic cable.” But now Dr. Thompson corrects 
that to 25 wordsa minute. Dr. Thompson has learned 
something since he came to America. ‘‘ Looking at Dr. 
Thompson’s device the cores would cost at least three times 
the amount of the present cable cores unless he was able 
to make them of a very much smaller diameter. It costs 
£40 for the Atlantic core, it would cost £80 for his, Another 
point, and the last point is, how will Dr. Thompson local- 
ize the faults in these cables? Will he have to treat the 
whole three cables as one? 

Mr. Oliver Heaviside remarked that his experience in the 
British Post Office, dating from 1877, confirms in a great 
degree the general principles laid down, ‘‘I haven’t the 
least doubt if this was developed, of course commencing 
upon a small scale, you could get desired results, if you 
willuse plenty of copper, which is the principal factor in 
the distortion of the signals.” Mr. Wilkinson asked 
whether the effect of this third wire does not make or does 
pot cause further retardation of the signals, and whether 
the hysteresis of this iron would not cause additional re- 
tardation. 

Mr. Alex. Siemens stated that what he objected to in the 
cable is that it is extremely difficult to construct, and that 
it will cost considerably more than the single cable which 
will give exactly the same speed. Capacity is not the only 
enemy of telegraphy, but the el ctrification of the material 
plays a great part, and that is just the reason why over- 
head lines offer no particular difficulty for long telephon- 
ing because the air has practically no electrification, but 
this is not gotten over by the device suggested by Prof. 
Thompson. 

Prof. Cross remarked that some quite crude experiments 
on the line between New York and Boston show that only 
about one per cent, of the current arrives at the end. 
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On the Transmission of Electric 
Space. 


Signals Through 





BY W. H. PREECE, F. R.S., PRESIDENT OF 1HE INSTITUTION 


OF ELECTRICAL ENGINEERS OF ENGLAND. 
Abstract of a paper read before the Electrical Congress. 


In the year 1842 Henry showed how the disruptive dis- 
charge of a Leyden jar in an upper chamber of his house 
magnetized needles in a cellar 36 feet below. 

In 1884 telegrams sent to Bradford (England), in Morse 
characters, from the General Post Office, London. through 
a gutta-percha covered copper wire in an undergrc und iron 
pipe, buried in the street, were read upon an open telephone 
circuit consisting of an iron 
wire carried on poles on the 
housetops 80 feet away. 

In 1885 Mr. Edison showed 
how it was possible to com- 
municate with a moving 
train by utilizing the electro- 
static influence between a 
circuit erected upon the 
poles on the side of a rail- 
way and a telephone cir- 
cuit carried by the train, 
and Mr. Preece in the same 
year made many experi- 
ments to determine whether 
the effects observed in Eng- 
land were due to electro- 
magnetic induction, and 
were quite independent of 
the earth; and also to find 
out how far the distance 
between the wires could be extended before this influence 
ceased to be evident. 

With our ordinary telegraph working currents the 
region of disturbance reached a distance of 3,000 feet, while 
the effects were detected on parellel lines of tel graph 104 
miles apart, between Durham and Darlington. Even 
between the east and the west coasts at the border, a dis- 
tance of 40 miles, currents produced at Newcastle, on the 
Jedburgh line, were distinctly heard at Gretna, on a par- 
allel line. These latter results, in the north of England, 
were vitiated by the presence of a large network of rail- 
way and other telegraphs between the two places, and as 
they may not have been due solely to direct electro-mag- 
netic induction through space, but to electrostatic effects 
between neighboring wires as well, a district in the west of 
England, between Gloucester and Bristol, along the banks 
of the River Severn, was taken, where for a length of 14 
miles, and at an average distance apart of 4.5 miles, no 
intermediate disturbing conductors existed between the 
poles lines. The valley of the Mersey, and several other 
localities in England where no disturbing elements existed, 
were similarly investigated. 

Mr. Preece points out that currents may be obtained in a 
circuit due to earth currents, electrostatic and electro- 
magnetic induction. He shows how the lines of flow of 
the former may be traced in the earth, and states that the 
currents from City & South London Electric Kailway 
affect recording galvanometers at Greenwich, 44 miles 
away, and that a diagram of the train service on the rail- 
way can be recorded in every part of the metropolitan area. 
The distance in sea water 1s not so extensive, but with 
primary currents of 75 ampéres effects have been traced 
One-third of a mile. 

In electrostatic induction the dielectric is as much an 
essential agent in the action as the conductor, and in each 
Plane, perpendicular to the current, the charge and dis- 
Charge of contiguous molecules, the formation of an 
electric field, the formation of a magnetic field, the flow of 
energy across this plane and parallel to the conductor, its 

issipation as heat in the conductor—are all simultaneous 
me self-dependent, and equally concerned in the final re- 
sult. 

In a complete metallic loop like a telephone circuit the 
energy is propagated in the dielectric between the wires ; 
it is dissipated in the wires; there are longitudinal waves 
propagated through the dielectric parallel to the wires, and 
there are other circular electro-magnetic waves emanating 
from each conductor as a centre and flowing as a resultant 
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in planes perpendicular to the wires. Thus there are lines 
of electric force. lines of magnetic force and lines of energy 
flow. The first determine displacement, and are controlled 
by electrostatic capacity ; the second determine electro- 
magnetic disturbance, and are controvlled by inductance ; 
the third determine transformation of energy, and are con- 
trolled by resistance. Time enters into the consideration 
of the longitudinal flow of the energy through the system, 
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of the electro-magnetic disturbance through the dielectric 
at right angles tothis flow, of the rise and fall of th~ cur- 
rent at each point of the circuit, of the character of the 
current (whether continuous or alternating) and, if alter- 
nating, of the frequency of the complete alternations. 

The effects of electrostatic induction do not play an im- 
portant part in the inquiry immediately before us, but they 
are of great consequence in considering questions of speed 
of signaling in submarine cables and clearness of speech in 
long distance telephony. 

Since 1885 a vast number of experiments were made 
to thresh out the laws and conditions that determine 
the distance at which these magnetic disturbances can be 
usefully evident. The instrument used to receive these 
signals has been generally the telephone, but many absolute 
measurements have been made with a very sensitive re- 
flecting galvanometer. The judgment required todetermine 
the relative intensity of sound in a telephone is a very 
variable and uncertain agent, even though many observers 
be utilized and the same experimenters perform with the 
same apparatus. But this does not apply to the observation 
of the limiting audible intensity of signals. The point 
where sound ceases is obtained with concordant and satis-— 
factory results when the mean judgment of several observ— 
ers using the same telephone is made use of. Never less 
than three observers were used, and sometimes as many as 
seven were employed. By this means we observe by what 
may be called the average normal ear. 


I. To Prove That the Effects Were Due to Electro-Mag- 
netic Induction. 


Conductors of copper wire insulated with gutta-percha 
were formed into quarter-mile squares (Fig. 1) and laid on 
a level plain at a distance of a quart r of a mile apart. 

Arrangements were made for sending vibratury or alter- 
nating currents which could be broken into Morse signals 
by means of a telegraph key. Telephones were used as 
receivers, which transformed these signals into buzzing 
dots and dashes. 

On closing the circuit in one square and sending signals, 
conversation could be readily held between the two cpera- 
tors by means of the Morse code. Now, obviously, earth 
conduction cculd play no part in this transmission of signals, 
for the squares were insulated throughout from the earth. 

Next, in order to ascertain to what extent, if any, electro- 
static effects were observable, one pole of the battery used 
was put to earth, and the further end of each square was 
disconnected (Fig. 2). 


Fie. 1. 


Fic. 2. 


Now, by this arrangement, the mean electric force of one 
square was doubled, as compar d with the former experi- 
ment. where the circuit was completed, but no effect was 
observed in the second square, either in the receiving tele- 
phone or with the reflecting galvanometer. The squares 
were even superposed at a distance of only 15 feet apart. 
the upper one being suspended on poles and the lower one 
lying on the ground, but without any result. Hence, the 
effects observed in this experiment were clearly due to 
electro-magnetic induction. 

II. To Prove that the Effects Increased Directly with the 
Strength of the Primary Current Used and Diminishd 
with the Resistance of the Secondary Current. 

a. Two quarter-mile squares of insulated wire were op- 
posed to one another, and the distances between the front 
faces varied from 8 yards to 192. Currents of 1 and 2 am- 
péres respectively were sent into one square, and the in- 
duced effect in the second square with 2 ampéres was in- 
variably twice that with 1 an-pére. The measurements 
were made with a reflecting galvanometer. 

b. Open wires were placed parallel to one another and a 
mile apart horizontally (Fig. 3) The primary circuit was 
two miles long. The other. the secondary circuit, was 
divided into two equal one-mile lengths. With a primary 
current of .22 ampere the vibrations were just audible in a 
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telephone fixed to either of the single mile lengths of the 
secondary, the total resistance in the latter circuit being 85 
ohms. With a similar current (.22 ampére) in the primary. 
and the secondaries joined into a two-mile length, the 
same limit of audibility was reached when the resistance in 
the secondary was doubled; that is, it was raised to 170 
ohms. Next, the current in the primary was doubled or 
increased to .44 ampére, and with a one-mile secondary the 
total resistance had to be doubled in order to reach the 
same limit. Finally, when the current in the primary was 
raised to .88 ampére—four times the original figure--then 
the same limit was reached when the resistance was 
quadrupled. 

ITI.—To Find How the Effects Varied with the Length of 
the Inductive System and with the Distance Separating 
Them. 

The law for variation of length and distance is very com- 
plicated, and depends wholly on the form of the circuit 
and its various reactions. It may be briefly summarized 


as follows, but the experiments upon which these conclu- 
sions are drawn will be given as an appendix, together 
with the equations developed from them: 
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Let 1 = length and d = distance apart of two conductors 
assumed equal and similar; then 

a. With two infinitely long straight wires, it yarits in- 
versely as d alone. 
‘ b. With one infinitely long straight wire and a wire of 


finite length, it varies as a 
( 


c. With one infinitely long straight wire opposed to a 
rectangle, the Jaw becomes 
] {1 5) 


@P \ d au D 


where D is the distance from the face to the back of the 
rectangle. 

d. Where the rectangle is replaced by a square, the 
above formula becomes 


12 
yp d(1 +d) 
e. With a rectilinear wire of finite length. 1, opposed to a 


square, the length of the former being equal to the face of 
the latter, it var es 
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f. With two squares of equal dimensions opposed to one 
another (Fig. 4), the effect varies, where | is great com- 
pared with d, as 


| . 
Vd 
but when d exceeds half 1, it varies as 
] 
da’ 


Note.—With cases c, d, eand f, if d became very great, 
the effect would diminish and ultimately disappear, owing 
tothe opposing current in the back of the square havivg 
practically the same influence as thatin the front. When 
d is very great, the effects due to a anda, may be neg- 
lected. 

‘g. With two rectilinear wires of equal length if the 
effect of the magnetic waves due to the return current 
through the earth be neglected, then when | is great com- 
pared with d, it varies as 

l 
d: 
but when d is great compared with 1, it varies as 
]2 
dz" 

Thecomplete formula for the aerial portion of the circuit 
is as follows: 

Let Cc, = current through primary, 

G2 = quantity induced in secondary, 
rs = resistance of secondary, 

1 = length of either wire, 

d = distance between wires, 
then M being a constant in C. G. S. units, 


The comple‘e formula must of course allow for the re- 
verse effect of the return circuit through the earth, and it 
is hoped later to obtain sufficient data on which to base 
such.a formula. 

The value of M, obtained from a series of experiments on 
two parallel squares of wire, 1,200 yards in length, and five 
yards apart, was found to be 003. 

h. The difference in water as compared with air is not 
very marked. In certain experiments oa the Conway 
Estuary. which were considered reliable, and which appear 
on Table I., it was about six per cent. more 1 the air than 
in water. The result was probably due to the magnetic 
waves being degraded into electrical currents in traversing 
the conducting sea water. 

IV.—Practical Experiments. 

The Bristol Channel proved a very convenient locality 
to test the practicability of communicating across a dis- 
tance of three and five miles without any intermediate 
conductors. Two islands, the Flat Holm and the Steep 
Holm, lie off Penarth and Lavernock Point, near Cardiff, 
the former baving a lighthouse upon it. On the shore two 
copper wires, weighing 400 pounds per mile, combined in 
one circuit, were suspended on poles for a distance of 
1,267 yards, the circuit being completed by the earth. On 
the sands at low water mark, 600 yards from this primary 
circuit and parallel to it, two ordinary gutta-percha cov- 
ered copper wires and one bare copper wire were laid 
down, their ends being buried im the ground by means of 
bars driven in the sand. 
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Fig. 5. 


One of the gutta-percha wires was lashed to an iron wire 
to represent a cable. These wires were periodically covered 
by the tide which rises here at spring to 33 feet. On the 
Flat Holm, 3.1 miles away, another gutta-percha covered 
copper wire was laid fora length of 600 yards, 

There was also a small steam launch having on board 
several lengths of gutta-percha covered wire. One end of 
such a wire, half a mile long. was attached to a small buoy, 
which acted as a kind of float to the end, keeping the wire 
suspended near the surface of the water as it was paid out 
while the launch slowly steamed ahead against the tide, 
Such a wire was paid out and picked up in several positions 
between the primary circuit and the islands. 
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The apparatus used on shore was a 2h. p. portable 
Marshall steam engine, working a Pike and Harris alter- 
nator. sending 192 complete alternations per second with a 
voltage of 150 and of any desirable strength up toa maxi- 
mum of 15 ampéres. [ : 
broken up into Morse signals by a suitable key. The signals 
received on the secondary circuits were read on a pair of 
telephones—the same instruments being used for all the 
experiments, 

The object of the experiments was not only to test the 
practicability of signaling between ihe shore and the light- 
house, but to differentiate the effects due to earth conduc- 
tion from those due tu electro-magnetic induction, and to 
determine the effects in water. . 

It was possible to trace without any difficulty the 
region where the lines of current flow ceased to be 
perceptible as earth currents and where they commenced 
to be solely due to electro-magnetic waves. This was found 
by allowing the paid-out cables, suspended near the sur- 
face of the water, to sink. Near the shore no difference 
was perceptible, whether the cable was near the surface or 
lying on the bottom, but a point was reached. just over a 
mile away, where all sounds ceased as the cable sank. but 
were recovered again when the cable came to the surface. 

The total absence of sound in the submerged cable rather 
surprised me, and it leads to the conclusion either that the 
electro-magnetic waves of energy are dissipated in the sea 
water, which is a conductor, or else that they are reflected 
away from the surface of the water like rays of light. 

Experiments on the Conway Estuary, showing the rela- 
tive transparency of air and water to these electro-magnetic 
waves, tend to support the latter deduction, for if much 
waste of energy took place in the water, the difference 
would be more marked. It was 6 per cent. only. As itis, 
we have ample evidence that the electro-magnetic waves 
are transmitted to consid: rable distances through water, 
though how far remains to be found. 

There was no difficulty in communicating between the 
shore and Flat Holm. Messages were read. Mr. Gavey, 
who was making the experiment on the island, wrote me, 
‘* There was then somewhat a lengthened pause, due toa 
slight derangement of the machinery on the mainland, 
but at 2 Pp. M. [heard clearly and distinctly the following, 
‘Here Haskayne’ (one of his assistants)‘ with a message 


from Mr. Preece for Mr Gavey.’ Then followed the 
announcement of the sad and sudden death of Mr. 
Graves, which cast a gloom over the success of the 


experiment. It seemed an extraordinary fact that the 
first readable message transmitted for such a distance by 
such means should announce the death of the head of the 
Technical Department.” 3 

The distance between the two places was 3 1 miles. 
attempt to speak between Lavernock and Steep Holm was 
not so successful. The distance was 5.35 miles, but though 
signals were perceptible, conversation was impossible. 
There was distinct evidence of sound. but it was impossible 
to differentiate the sounds into Morse signals. We were 
just on the limit of audibility, and we were using our maxi- 
mum available power. If either line had been longer, or 
the primary currents stronger, we should have spoken as 
was done at Flat Holm. 

The fact indicated by the formula for parallel wires that 
the limiting distance increases directly with the square of 
the length of the circuits. bas a very important bearing on 
the practical results of these experiments, for it shows that 
if we can make the length of the two lines long enough, it 
would be easy to communicate across a river or a channel. 
Of course, as previously pointed out, the formula does not 
take into account the effects of the reverse magnetic waves 
generated by the return current through the earth, and at 
present no data exist on which a satisfactory calculation 
can be based ; but, for example, there is little doubt that 
two wires, 10 miles long, could signal through a distance 
of 10 miles with ease. 

Aithough communication across space bas thus been 
proved to be practical in certain conditions, those con- 
ditions do not exist in the cases of isolated lighthouses and 
lightships, cases which it was specially desired to provide 
for. The length of the secondary must be considerable, 
and, for good effects, at least equal to the distance separat- 
ing the two conductors. Moreover, the apparatus to be 
used on each circuit is cumbrous and costly, avd it may be 
more economical to lay an ordinary submarine cable. 

Still communication is possible even between England 
and France, across the Channel. and it may happen that 
between islands where the channels are rough and rugged, 
the bottom rocky. and the tides fierce, the system may be 
financially practical. It is, however, in time of war that 
it may become useful. It 1s possible t. communicate with 
a beleaguered city either from the sea or on the Jand, or be- 
tween armies separated by rivers, or even by enemies. 

A use to which these electro-magnetic disturbances can 
be applied is to mdicate to ships their contiguity to light- 
houses and land falls. Experiments are being made in this 
direction by Mr. Stevenson, of the Northern Lights Com- 
missi-n,on the coast of Scotland, but no results have yet 
been published. He proposes to submerge a cable on a given 
fathom line through which special automatic distinguish- 
ing signals are being sent, so that a ship approaching or 
crossing this line can pick up these signals on board and 
learn her true position. 

As these waves are transmitted by the ether they are 
independent of day or night, of fog. or snow, or rain, 
and, therefore, if by any means a lighthouse can flash 
its indicating siguals by electro-magnetic disturbances 
through space, ships could find out their positions in spite 
of darkness and of weather. Fog would lose one of its 
terrors and electricity becomes a great life-saving agency.— 


Mr. Loekwood, after describing some similar experi- 
ments made many years ago by Morse, Deering, Lind- 
say and others, said: “I doubt, for myself, whether the 
experiments made by Mr. Preece are as conclusive as 
he appears to think they are; that the means of com- 
munication between the land and the island is entirely 
due to electro-magnetic induction. I should rather think 
the conductive power of sea water still bears its part 
in the transmission. However, I will say I have not had 
the time to completely consider the subject, and _ per- 
haps upon reflection I shall have to take it back. 

“As to ships, it is not worth while for the owners of 
ships to have their ships supplied with special appli- 
ances for this work, but in cases where the lines are 
broken and where there is no immediate means of re- 
pairing them, IT think we shall very likely find great 
use for such methods of transmission. 


These alternating currents were. 
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“T do not think it is ever going to be of large com- 
mercial utilization for commercial transmission even 
with the aid the telephone gives it; first, because it is 
cheaper in the end, as a rule, to lay a cable; secondly, 
because if everything is fitted with the appliances for 
work I think it will be doubtful when the ship or light- 
house receives the message to find out whether it is 
for that special ship or lighthouse. On the Lehigh Val- 
ley, it is true, as has been told, that an experiment has 
been made between moving cars and the stations. I 
don’t think that they are carried on now; I don’t think 
that they were found worth while.” 

Prof. Andrew Jamieson then said: “What is the long- 
est distance between the two insulated conductors in 
salt or sea water through which you will be able to 
communicate?” to which Mr. Preece replied: “The 
distance of communication between the two ‘places is 
equal to the length of each of the two wires.” Prof. 
Jamieson further inquired: “Have you tried or do you 
know of any record of any experiment whereby intelli- 
gent human beings on board the ship have been able 
to transmit messages?” Prof. Preece replied in the nega- 
tive, and to a further inquiry as to whether Mr. Steven- 
son had done so yet, replied again in the negative. 
Prof. Preece further said: “I should not expect a ship 
to get communication from a greater distance than the 
length of the ship.” 

Mr. Heaviside described an experiment he had made 
in the north of England by which telephonic communi- 
sation was had between the bottom of a large colliery 
and the surface of the land. A triangular circuit was 
laid in the mine, one side of which was formed by the 
earth; each side was three-quarters mile long. On the 
surface of this colliery a similar triangular circuit 
parallel with the other was laid out. To our great joy tele- 
phonic speech was perfectly clear; it, therefore, follows 
that it is quite possible to make an arrangement of that 
kind underneath pits, so that in cases of disaster, if we 
had telephones placed at proper intervals, comunica- 
tion could be had from that pit up to the surface, with- 
out any direct connection. 

Mr. Lemp asked Mr. Preece how high the wire was 
put from the ground on the shore, to which Mr. Preece 
answered twenty feet. Mr. Lemp further inquired if 
it wasn’t important to have as large an area inclosed 
by the loop as possible. In other words, if the wire on 
the shore was elevated to an altitude of half a mile 
either by balloons or towers wouldn’t they be able to 
transmit electric magnetic currents a greater distance? 
Mr. Preece thought that this had no influence whatever. 


London Electrical Engineering Laboratories. 


BY PROF. ANDREW JAMIESON, OF EDINBURGH. 
A paper read before the Electrical Congress. 


I, Advantages of College Laboratories and Workshops. — 
The teaching of engineering in its various subdivisions 
civi}, mechanical, electrical, chemical and mining en- 
(gineering) has been greatly improved of late by the ad- 

dition of laboratory and 
workshop practice to the 
classroom lectures and 
demonstrations, This is more 
especially evident with elec- 
trical engineering, for in 
this branch not only the 
most delicate apparatus, such 
as electrometers and gal- 
vanometers, but also all 
kinds of commercial instru- 
ments for measuring strong 
currents and high pressures, 
may be so fitted in a college 
laboratory as to enable stu- 
dents to obtain a thorough 
knowledge of their con- 
struction and action, to- 
gether with the results de- 
rivabletherefrom, In addi- 
tion to instruction given by 
the aid of such physical ap- 
pliances, it is possible to 
teach students how to 
metals, how to joint wires 
electric light 
cicuits, as well as how to test and manipulate the 
various instruments connected therewith. Further. 
when space and funds are available, steam engines and 
boilers, gas and oil engines, continuous and _ alter- 
nating current dynamos, accumulators, lamps, trans - 
formers and motors may be readily accommodated and so 
placed at the disposal of the students that they can sketch, 
manipulate and experiment upon then with a freedom such 
as no engineering works would tolerate or couldafford to give 
to their apprentices. In a college laboratory it is also possi- 
ble to give students a more thorough insight into the change 
which electrical engineering appliances have undergone 
during the rise and progress of the science, than in a com- 
mercial workshop, as well as into the modifications de- 
sirable under different conditions and circumstances. For 
example, the college engine may be worked and tested as 
a simple, compound or triple expansion engine, with or 
without condensation, with jet or surface condensers, with 
or without steam jackets, and under all practicable grades 
of expansion and velocities, etc.; the continuous current 
dypamos may be run separately excited or as_ series 
thunt or compound machines. and the different charac- 
teristic curves plotted. The armatures may be supplied- 
with a search coil and with different anti-sparking devices; 
alternating current dynamos, motors and transformers may 
have their fields, speeds, phases and frequencies altered to 
any desired extent; primary and secondary cells may be 
joined in series or in parallel and treated kindly or run to 
death, all for the instruction of the student and the ad. 
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vancement of knowledge. Whereas in a commercial work- 
shop the apprentice may only have one or two types 
brought under his no ice, and in very few places will 
he be permitted to experiment with or alter the 
original design. even to the smallest detail. 

Cf course a student must not depend entirely upon the 
Jaboratory ard classroom for his complete training. Other- 
wise he will lack the necessary knowledge of how to use ma- 
terials, tools and men to the best pecuniary advantage. He 
should endeavor to combine, supplement or prepare for 
his college education by an apprenticeship in a good me- 
chanical or electrical engineering workshop. In any case 
this apprenticeship need not be so long or so arduous as it 
would otherwise be without a college training; more espe- 
cially if his teachers are men who have themselves under- 
gone a complete course of workshop instruction, and who 
are not only conversant with the latest developments of 
mechanical and electrical engineering, but who are in touch 
with installations and works, so that they can take their 
students to the same, and thereby instruct them in their 
every-day working details. 

There are many young men upon whom a complete day 
class college education would be thrown away. We must 
have *‘ hewers of wood and dra-vers of water.” These must 
vf necessity go through the regular mill of five or six years’ 
oontinuous apprenticeship, picking up as best they can the 
carious wcrkshop details and the requisite skill of hand 
and eye to make a good workman, The more intelligent 
and ambitious will no doubt avail themselves of evening 
science classes, and may thus—in fact they often do—out- 
strip their more fortunate competitors. If a lad has the 
pecuniary means and if bis heart 1s thoroughly bent upon 
rising to the higher positions of his trade or profession, 
and if he 1s at the same time endowed with a fair talent for 
mathematics and drawing, he will undoubtedly find that a 
combined day class college and workshop training pays 
best in the longrun. Employers of labor, more especially 
in the United States of America, are now only too glad to 
avail themselves ot cultured intelligence, provided that it 
is combined with a willingness to do at once exactly as told, 
and the keeping of regular hours. If such qualities are 
wanting in a college trained youth, then the emplover will 
naturally push on and give preference to the less educated 
but more thoroughly broken in workshop apprentice, to the 
chagrin and disappointment of the former. 

II. Should a College Training Precede, Be Combined with 
or Follow an Apprenticeship ?--This is the vexed question 
which has been receiving unremitting attention in Great 
Britain ever since the introduction of technical schools and 
colleges. Personally I have given it a great deal of 
thought and care, and to this dav I treat each case as it 
comes before me, upon its merits. In the discussionwhich 
follows the reading of this paper, T hope that we shall have 
the views of the c mmercial engineers and the professors 
of this country, a country which has exhibited more go- 
aheadness than any other in certain lines of engineering. 
We still have in the old country many engineers who sneer 
at a college education, and who place little or no value on 
diplomas and degrees. They say that no one can become 
a thoroughly useful practical engineer unless he serves a 
complete apprenticeship in their shops of at least five 
continuous years. Some of them even object to their ap- 
prentices attending evening classes, for fear that they will 
not start work by 6 A. M. They say that they went 
through the mill and rose to their present position without 
any such lectures and laboratory practice. They boast that 
they can still take off their coats and show their work- 
men how to set about a job. They relate how they have 
gained their experience, and how they know whether a 

machine will turn out a success or not. They entirely 
ignore the fact that a very gral deal of their slowly 
gained experience may be ‘‘boiled Gown” and given ina 
concise, palatable form to the rising generation. Morever., 
such men persist in appointing as foremen and managers 
great burly ‘‘rule of thumb” fellows, who can push 


on the work and who are not slow at using the 
big. big D, in order to stimulate and draw forth 
the elbow grease of their workmen. Now we 


must not ignore or despise the opinions of such men, for 
they are in earnest,.and they can (owing to their wealth, 
influence and numbers) seriously hamper the prosperity of 
a technical college. We should rather endeavor to induce 
them to try some of our more intelligent scholars. From 
13 years’ experience. I have found that if you can only 
plant a bright, intelligent, well-educated youth with an 
engineer of the aforesaid description, he will take his 
pennyworth out of him; and, although he may be slow to 
acknowledge the error of his ways, he will be glad to see 
you back again with a similar application. I believe that 
in a short time employers of labor and professors will 
see, eye to eye, in this important question. My own 
opinion is that,in the case of a youth whose parents 
are fairly well off, the lad should first’ receive a 
sound English education. If he is of a fidgetty or 
conceited disposition, prone to change, and_ to 
fiddling away histime in making toy models of steam 
engines or dynamos, he should begin with the works, so 
as to tame and Jick him into shape. If, on the other hand. 
he is of a steady, thoughtful, observant temperament, 
possessing good mathematical abilities, he should com- 
mence with the college. The best plan of all is, however, 
to combine the two methods. In this respect we are, per- 
haps. more fortunate ip Scotland than in almost any other 
purt of the world, for our session is concentrated into 
winter months. We have thus the opportunity of testing 
the character of our students during the first session, and 
of advising them, their parents and their probable em- 
ployers, whether they should come back to us_ for 
the second and third year courses, or finish their 
apprenticeship right away tefore returning to the 
college. Such an arrangement works admirably, for 
shuld the student be of the right sort, he 
sperds six months at the college and five months at 
the works each year for three years, finishing off with two 
years at the works, and at the higher evening classes, 
which are specially suited to the requirements of senior 
apprentices an draftsmen. To this happy combination of 
theory and practice, as well as to the porridge and milk of 
Scotland, I attribute the success of our students. Since 
starting from tke Clyde, I have met and heard of many of 
them occupying responsible positions on this continent, and 
we sball be glad to furnish as many more as you may se? 
fit to employ. Fortunately for us in Scotlund, premiums 
are the exception rather than the rule, as in England. A 


lad ts taken on for what he is worth, without any 
binding indenture. Premium pupils are considered 4 
perfect nuisance. A small wage is paid to every 


apprentice, and he is retained or expelled at a 
week’s notice. If he is earnest, diligent and a good time- 
keeper it is to the employer's interest to retain him, If he 
can draw and calculate accurately, it is to his interest (o 
promote him to the drawing office. In fact, several of ou 
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best Clyde firms, notably the Messrs. Drury, of Dunbarton, 
and Napiers, of Glasgow, etc., hold a special examination 
investigation for admission into their drawing offices, 
which investigation takes into account the previous work 
and conduct of the pupil, and hence our college paying 
students stand a better chance of such promotion than or- 
dinary lads who have not had such advantages. 

III. London Electrical Engineering Laboratories.—It 
was my good fortune to spend about a fortnight this sum- 
mer visiting the London electrical engineering labora- 
tories, with a view to improving my own one in Glasgow. 
In every instance I met with the greatest courtesy and 
kindness, which I may here add has also beer notably the 
case when visiting the varicus works in this country. We 
form, I believe, one common engineering brotherhood, and 
whenever the request for information does not directly 
clash with our own individual interests, we are, as engi- 
neers and electricians, only too pleased to show the right 
hand of fellowship to a_ brother worker, and to extend to 
him any help that lies in our power. 

Seeing that a combined college and workshop training 
need not occupy more time than a five years’ apprentice- 
ship of the old type, and considering the fact that employ- 
ers of laborers are of necessity being gradually forced by 
competitive circumstances to employ technically educated 
assistance, it is not to be wondered at that in the metrop- 
olis (which is still the great centre of our electrical 
industries) there should have been started many electrical 
engineering Jaboratorics and science classes. These 
laboratories are to be found in connection with institutions 
and colleges where the other collateral subjects forming a 
complete curriculum are also taught, so that a youth may 
receive as complete a scientific training as possible. 
Some of them are well endowed, and are therefore able to 
charge nominal fees, whilst others, having no endowments 
whatever, are under the necessity of charging what we 
in Scotland would deem very high rates for 
instruction. In all of them, however, there seems to be no 
lack of pupils. Each Jaboratory has a distinct character 
of its own, appealing to a certain class of students, Un- 
doubtedly the best equipped electrical engineering labora- 
tory in London or in Great Britain, for that matter, is that 
conducted by Prof. Ayrton, at the Central Institution of 
the City and Guilds of London for the advanvement of 
technical education. The students who elect to go in for 
the full three years’ course receive the same theoretical in- 
struction during their first and second sessions as those 
attending the mechanical engineering laboratory under 


Prof. - Unwin. In their third year they devote 
their attention whoily to electricity and_ its ap- 
plica tic ns, In the basement. of the building 


there is a boiler, engine and dynamo room, with a 
power-testing room adjoming thy same. These rooms ere 
fitted with all the most recent instruments of precision for 
measuring the consumption of fuel and steam, and the 
efficiencies of the engines, dynamos and motors. In addi- 
tion to this testing room there are three large electrical en- 
gineering research laboratories, together with special de- 
partments for investigating problems on light and heat 
and sound magnetism. Two workshops, with skilled 
mechanics, furnish the more immediate wants of the 
various laboratories, and also serve as a means for train- 
ing the students in jointing, etc. Finally, there is a 
very convenient lecture room, with ante-room for ep- 
paratus, and a professors’ room, During the third session 
students are encouraged to carry out original research 
work. The result of this graduated system of instruction 
may be gauged by several papers of the highest merit 
brought before the learned societies by the professur and 
his more advanced pupils. I believe that to-morrow morning 
in this place you will have one of these papers submitted 
to you by Prof. Ayrton, containing a most elaborate series 
of observations on the ** Variation of the Potential Differ- 
ence of the Electric Wire with Current, Size of Carbons 
and Distances Apart,” that will better exemplify than any 
words of mine the manner in which he gets his students 
to investigate practical problems of the highest interest and 
utility. These students come from every part of the globe, 
even from the United States. I have not the slightest 
hesitation in stating that any student who has passed 
through a technical school or university college course 
might spend a session most profitably in finishing at this 
extensive and well organized laboratory. 

Next in importance, and appealing to the same class of 
students, viz., those who are desirous of taking a promi- 
nent positicn in the electrical engineering world, is that of 
the “Sir William Siemens Laboratory,” presented to 
King's College, London, by Lady Siemens, in memory of 
her late husband. It is presided over by Prof, Dr. John 
Hopkinson, who has done as much as any one for the 
higher advancement of electrical engineering. It is di- 
vided into two portions, viz., the boiler, engine and dynamo 
testing room, situated in a vault next the Thames Em- 
bankment, and the research laboratory at the uppermost 
Strand end of the college. Here there is only room for 
comparatively few students, but the apparatus is so good 
and new that any one will obtain an excellent training, 
more especially in that department of the science to which 
Dr. Hopkinson has devoted special attention, viz., the 
magnetic circuit of dynamos and transformers. 

In the end of May and the beginning of June of this year 
the several British engineering journals gave very complete 
illustrated descriptions of the new mechanical and electri- 
cal engineering laboratories which have just been erected 
and are now being equipped in University College, Lon- 
don, at a total cost of £20,000. The first engineering labo- 
ratory of any consequence in Great Britain was started by 
Prof. Kennedy in this college in 1878. It gave an impetus 
to all similar institutions, and seeing the progress bas been 
so very rapid in this direction, it speaks well for the gov- 
ernors of their college that they have not rested content 
with what they had, but boldly appealed to the friends of 
the college and to the publictorfunds. They have specified 
for a set of laboratories which they hope will be second to 
none in the country. Most certainly if Prof. Fleming 
can have his own way he will desire to instruct his students 
both by lectures and laboratory practice in all the latest 
and best ideas on alternate current generation, transmis- 
sion and transformation, which subjects he has madea 
special study, and written as well as lectured much to the 
great advantage of this electrical world at large. We 
now come to Finsbury Technical College, presided over by 
Prof. Silvanus P. Thompson. He takes immediate charge 
of the electrical department, which has five distinct 
laboraturies. One of these is of special interest, as no- 
where else did I find anything else like it of the kind, in 
conception or extent. It is devoted entirely ta the electro- 
deposition and electro-plating of metals, which is a very 
large and remunerative business in London. Here are to 
be found vats for the deposition of gold, silver, nickel, 
copper, etc., with all the necessary appliances for 
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producing the molds and for finishing off the de- 
posited metals, as well as for testing the quality of the 
solutions. Some very pretty and original work has been 
done in this laboratory. I was glad to see that Prof. 
Thompson had secured the services of a thoroughly experi- 
enced electroplater to take charge of this department 
under him. In fact, what struck me most forcibly in con- 
nection with all the laboratories in London was this: that 
the assistants were men of experience, well pau for their 
services, and not merely green pupii teachers, depending 
upon a mere pittance and a certificate from their professor 
as a recompense for their work. Of course, such highly paid, 
skilled assistants can only be obtained in well endowed insti- 
tutions. such as under the Cityand Guilds of London, of 
which Finsbury College is one. This college is divided into 
two distinct sections. The day classes for those of fourteen 
years and upward, who pass a stiff preliminary examina- 
tion, and are prepared to devote one, two or three years to 
systematic, technical education. The evening classes are for 
those who ar» engaged in industrial or commercial occupa- 
tions during the daytime, and who wish to improve their 
knowledge in the science or art of their calling. The same 
laboratories are used for both the day and the evening 
students, which isa pity, asit is found to be a great tax 
on the rooms, on the apparatus and the teachers. This 
college affords a preliminary training for the higher classes 
of the Central Institution on Exhibition Road, South 
Kensington. It, however, goes sufficiently far for 
most youths, especially in the mathematical 
treatment of the subject. The boilers and engines 
(both steam and gas), as well as the dynamos, are very 
complete from an educational point of view, but the op- 

rtunities for experimental research are of necessity 


imited by the age of the pupils and the difficulty of . 


having to accommodate such an overflowing number of 
applicants in both the day and the evening classes. We 
must not forget to mention the Royal College of Science, 
South Kensington, or what is generally known as the 
Science and Art Department. Although the laboratory 
there is more of the nature of the Kelvin Laboratory at 
our Glasgow University or the Andersonian Laboratory at 
our Technical College under Prof Blyth, being devoted 
more to pure than to applied electricity, yet some very 
original, interesting and instructive researches have been 
carried out in it by Prof. Boys, which have been of great 
use to electrical engineers. 

The apparatus here is good of its kind, but the labora- 
tory is by far too cramped. Rumor, however, has it that 
the British government have secured an extensive site 
opposite the Imperial Institute, where they intend to erect 
physical and electrical laboratories worthy of the high 
position which they wish tieir college to attain, as the pat- 
tern of all such laboratories under their supervision 
throughout the length and breadth of the United Kingdom 
and Ireland. Their space and money have been largely 
spent hitherto in providing rooms, cases and specimens of 
art, tothe exclusion of physical science and its applica- 
tion, but if they are tq keep abreast of the times they 
must now devote a considerable sum to the latter cause. 
You may wander for hours through the unique collection of 
pottery, carvings, etc., etc ,and scarcely meet a person 
who is studying them with effect; whereas their 
science class rooms are as full as they can _ hold, 
but without the requisite laboratory accommodations and 
appliances to give proper effect to the instructions of the 
learned professors. At the Faraday House. Charing Cross 
Road, there is an institution of a different kind from any we 
have mentioned. It is called ‘‘ The Ek ctrical Standard- 
izing, Testing and Training Institution.” The objects of 
this institution are very tersely set forth in their prospectus 
{which I now hold in my hand), and which may be ob- 
tained from the principal, Mr. Hugh Erat Harrison. The 
fees are £105 per annum. It is therefore suited to the sons 
of rich men who may have a bent for electrical pursuits, or 
who may desire to succeed to a partnership after they have 
gained some electrical knowledge. It is backed by several 
engineering companies and men of position in the electrical 
world The apparatus and the instruction appear to be 
asound and good as far as they go, and the pupils have the 

dditional advantage of assisting those engaged in the 

tandardizing laboratory, or of being specially appointed 
o work when their theoretical training has reached a cer- 
tain approved stage. Besides the standardizing laboratory 
there are private rooms set apart for inventors who are not 
able to procure continuous and alternating currents at 
home, and who desire to perfect their apparatus before 
submitting them to the scientific or commercial world. 

The School of Electrical Engineering and Submarine 
Telegraphy, situated at Hanover square, London, has now 
been closed, and I understand that the kind of instruction 
which used to be yiven there is now being continued by 
Mr. Tunzleman at Pennyween Road, Earl's Court. This 
school supplied in its day many probationers to the great 
submarine telegraph companies, and latterly to electric 
lighting firms. The electric light training was similar to 
that now given at Faraday House, but they had in addition 
a complete outfit of artifical cable, syphon recorders and 
speaking galvanometers, Time will not permit of my ex- 
plaining the work carried on at the People’s Palace under 
Messrs. Slingo & Brooker, whose book on electrical en- 
gineering is no doubt well known to many of you. Neither 
have I time to mention what is done at the Royal Indian 
College, Cooper’s Hill, the Crystal Palace Company’s 
School of Practical Engineering, the London College of 
Electrical Eugmeering, or the Polytechnic, Regent street. 
I must, therefore, refer those who are interested in this 
subject to a recent publication, termed ‘ Electrical En- 
gineering as a Profession and How to Enter It,” by Mr. A. 
D. Southam, issued by Messrs, Whittaker & Co., Pater- 
noster square, London, and 112 Fourth avenue, New 
York, where they will find an account of all the more 
prominent schools and colleges in Great Britain and 
America that give instruction in electrical engineering, as 
well as the names and terms of admission and apprentice- 
ship of English tirms, I would also refer you to Prof. 
Ayrton’s inaugural address upon entering the president- 
ship of the Institution of Electrical Engineers last session, 
for his views on this subject. I have just learned that 
Prof, Thurston, of America, gave a lecture on a similar 
subject before the Mechanical Engineering Congress held 
here afew weeks ago. I am sorry that I have not had 
an opportunity of seeing his paper before writing this 
one (wh.ch 1 have penned since my arrival here on Mon- 
day last, on learning that my name had br en put down for 
it), Had time permitted I should have liked to have said 
something about the examination question, and the value 
of diplomas and degrees. My own idea is that the exami- 
nation should be so arranged and pitched as to prevent the 
possibility cf cramming, and to exclude those students who 
merely wish to fiddle away their own and their master’s 
time. As an imstance of what I mean, I will conclude 
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with stating one of the questions that I gave at the final 
examination in April last for the diploma in electrical 
engineering at the Glasgow and West of Scotland Tech- 
nical College. ‘*Go to the Faraday works, Govan, and 
there make a complete set of free hand sketches of a ship 
lighting plant. From your sketches make a set of finished 
drawings. Take indicated horse power cards, brake horse 
power and electrical horse power tests at the normal speed 
and power of the engine and dynamos. Find the mechani- 
cal efficiency of the engine, the electrical and commercial 
efficiency of the dynamo, and write a concise report upon 
the suitability of the plant for the work it will have to do. 
You can take five days to this question. You are permitted 
to consult any book, but you must state the name of the 
book and the page whereon you get the information.” I 
may add that another question there was also allotted five 
days, as well as three days of six hours each to written 
examinations in the theory or practice of electrical engi- 
neering, before the students had completed their task. In 
some of these other examinations books of reference were 
also permitted, the whole set of examinations being con- 
ducted to ascertain if the young men could apply the 
knowledge they had gained during their previous years of 
training in such a rational business-like manner as would 
prove whether they could be recommended for admission 


into works. 
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On a Method of Governing an Electric Motor for 
Chronographic Purposes. 


BY DR. A. G. WEBSTER. 
A paper read before the Electrical Congress, 

Next to a clock with pendulum or balance wheel, a tun- 
ing-fork isa good timekeeper, and has been adopted, or 
what amounts to the same thing, a reed has been used to 
govern a clock train in the H'pp chronoscope. The ac- 
curacy of the latter is, however, not all that could be de- 
sired. In electrical measurements the tuning fork has 
been of the greatest service, and is the instrument upon 
which the time measurement generally directly depends, 
the fork being used by the stro-oscopic method to verify 
the constancy of the angular velocity. 

The question of the maintenance of the constant velocity 
remains unanswered. It has often occurred to me to ask 
why the electric motor has not been applied in chrono 
graphic apparatus, and it seemed to me that this could 
often be done with material reduction of expense. In the 
course of some experiments last winter when it was neces- 
sary to measure intervals of time of the order of a thou- 
sandth of a second, with an accuracy of one pait in ten 
thousand if possible,so that an interval of a ten mill- 
ionth of asecond must be distinguishable, and high ve- 
locities were necessary, clockwork is out of the question, 
and I determined to try the motor and to attempt to give 
it a positive governor. 

The method adupted was of such simplicity that it must 
have occurred to all present, and was suggested by the 
method introduced by Lord Rayleigh and elaborated at the 
German Reichsanstalt for comparing a tuning fork with a 
clock by means of Lacour’s phonic wheel. The prevalence 
of the synchronous alternating current motor also suggested 
the practical means needed. 

Upon the shaft of asmall motor carrying a drum and 
dise for registration was directly attached the armature of 
asmaller motor arranged as an alternator, wiih separately 
excited field magnets. The current for the armature of 
the latter was made alternating by a commutor arrange- 
ment composed of mercury cups and wires carried by the 
prongs of an electrically maintained tuning fork. The 
direct-current motor was now run up to synchronism 
in hopes that the alternator would fall into step with 
the tuning fork, and be automatically governed. As it is 
obviously out of the question to pass more than a very 
small current through a mercury break, the question of 
phase is equally important with that of synchronism, and 
it was at first found impossible to make the governor work 
at all. It was soon found that an alternating current was 
not nec:ssary, but that an imtermittent current would 
serve as well, so one of the reversed currents was left out, 
and the complicated commutator on the tuning fork was 
reduced to a simple break. 

In order to throw on the governing current at the right 

phase a mirror was placed upon the end of a shaft, so that 
its normal was slightly inclined to the direction of the 
axis so that a point of light would be seen as a continuous 
circle. A glow lamp reflected in a mirror, carried by the 
governing tuning fork with an interposed slit, was looked 
at in this mirror, and instead of a continuous circle of 
light there was then seen a number of bright arcs, which 
diminished as the speed of the motor was brought up to 
synchronism. When the number of arcs is reduced to two 
synchronism is attained, if the arc stands still ; in practice, 
however, by means of a fluid rheostat in the circuit of the 
tield magnets of the driving motor the speed is made grad- 
ually to vary so that the arcs revolve slowly, and when a 
part of the revolution is reached that afew trials show to de- 
note the proper phase, the governing current is thrown on, 
and the apparatus runs controlled, and the ares of light stand 
perfectly still. In order to give instant notice of a failure 
of the governor a telephone was placed across the termi- 
nals of the armature, which spoketup in stentorian tones of 
beats on the least divergence from synchronism, so that 
the observer would be recalled even from the farthest part 
of the next room. An amperemeter also showed by the 
presen or absence of oscillations corresponding to the 
eats When the governor was acting properly. The motor 
which I used for driving was capable of giving out one 
third of a horse power, and the number of revolutions was 
32 per second. ‘Ihe tuning fork was a large electro-mag- 
netic fork by Konig, carrying a steel mirror and a sliding 
weight. 

In order to make sure whether the frequency of the 
tuning fork was influenced by the controlling current, a 
large free fork was set up nearby and was frequently 
bowed and compared with the electro-magnetic fork by 
means of Lissajou’s figures. No diflerence was ever de- 
tected whether the governing current was on or off, 
although a difference of one part in twenty thousand could 
have been detected. 

The accuracy of governing by this method is of course 
only limited by the constancy of the frequency of the 
electro-magnetic fork. In my experiments this generally 
amounts to about one part in ten or fifteen thousand, but 
I have no doubt that by the exercise of proper precautions 
it could be made much greater. This method dispenses 
with the services of one observer, and gives a marked in- 
crease in the accuracy of the deterntination of angular ve- 
locity, one of the most troubl-some measurements con: 
cerned in electrical measurements, so that Iam left to 
hope that it may prove of practical utility in future deter- 
minations, 
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CURRENT ‘TECHNICAL ELECTRICAL LITERATURE 


(Compiled from the principal forei zn electrical journals.) 
BY CARL HERING. 


ELECTRO-PHYSICS. 

Velocity of Gravitation and a Resisting Medium.—The 
Lond, ** Elec.,” July 28, publishes a short communication 
by Mr. Lodge on this subject, and comments on it at some 
length in an editorial. It is of a speculative nature. 

Caleulation of Coils with Regard to Their Heat Radia- 
tion.—Mr. Bachmann, in the “ Elek. Anzeiger,” July 2, 
discusses the subject theoretically, giving formulz, which, 
however, are of theoretical interest only. 

Electro-Optics.—The Lond. ‘*El-c. Eng.,” July 28, men- 
tions briefly a paper by Mr. Basset on this subject pub- 
lished in ‘* La Nature.” 

UNITS, MEASUREMENTS AND INSTRUMENTS, 

Ohm-meter.—* La Lum, Elec.,” July 29. reprints a paper 
by Mr. Mergier read before the French Physical Society, 
in which he describes an ohm-meter intended more es- 
pecially for measuring the résistance of the human body ; 
it is similar in some respects to the one of Carpentier (see. 
Dizest, July 1); it consists essentially of a d'Arsonval 
galvanometer, having two coils at right angles to each 
other, but differing from the Carpentier instrument in 
that they are both wound on the same frame; one is in 
series with a known resistance, and the other with the un- 
known resistance, both of which circuits are connected in 
multiple are to a common source; the position 
of equilibrium depends on the two resistances ; unless the 
field is uniform the deflections are not proporciosal 
to the differences in the resistances ; by using two hori- 

zontal magnets with like poles opposite to one another and 
regulating the distance between them, one can obtain al 
most absolute proportionality between the deflections and 
the resistances; the coils each have a resistance of 600 
ohms; the deflection is independent of the current; to 
eliminate the error of polarization due to the human body, 
he modifie- the apparatus so that it can be use] with alter 
nating currents; the coils are in that case fixed and the 
movable part is a small coil suspended inside of the others ; 
as it is then not independent of the earth’s field he dupli- 
vates the apparatus by another set of coils wound in the 
opposite direction and suspended below the first ; from four 
to five milli-ampéres gives good results. The first form 
with permanent magnets can be used for masuring any 
resistances, and therefore also for indicating temperature 
or measuring radiant energy. 

Meter.—Mr. Routan, in‘ Electricité,” July 27, describes 
at some length his new meter, consisting essentially of 
an apparatus for measuring C. E. at regular intervals of 
time and integrating the same, the apparatus including a 
device consisting of a rocking horizontal tube with two 
bulbs at the end, similar toa pulse glass, pivo’ed at the 
centre and giving an oscillating motion by n.eans of an 
electromagnet whose curreut is made and broken by the 
mercury as it fills one or the other of the bulbs; several 
cuts are given, one of them showing the complete ap 
paratus. 

Meters with Two Different Constants.—** Electricite,” 
July 6, publishes a short illustrated description of the 
modification devised by Mr. Kapp, in which an ordinary 
clock operates a switch which shunts one half of the cur 
rent around the meter during the daylight hours; this 
enables the charze for day current to be reduced to one- 
half of that for night currents without requiring any extra 
wires or apparatus except the clock. 


DYNAMOS AND MOTORS, 


Automatic hegulation of Brushes.—‘Elek. Anzeiger,” 
July 6, describes a method devised by Mr. Forazest, in 
which, in addition to the usual brushes, there are two insu- 
lated, thin, metallic brushes situated one in front, and one 
behind, one of the main brushes, and at equal distances 
from it; if the main brushes are set properly, there will be 
no current from one to the other of these auxiliary brusaes, 
as they will both be at the same potential; should the main 
brushes not be in the right position, a current will circulate 
from one to the other of the auxiliary brushes, which 
current is made use of to start a mechanical device to turn 
the brush holder, which moves the brushes to their proper 
positions (there would probably, however, be sparking at 
these extra brushes when they pass from one bar to the 
other). 

Over-Compounding of Dynamos and Motors.—Mr,. Simon 
in “L’Elec.,” June 24, suggests that as steam engi es 
and turbines usually fall slightly in speed as the load in- 
creases, it is better in the case of dynamos and motors to 
over-compound them slightly in order to compensate for 
this loss in speed; as a general rule, he states, that over- 
compounding of 5 per cent, will be sufficient. 

ARC AND INCANDESCENT LIGHTs. 

Electric Light for Lighthouses.—The London * Elec. 
Eng ,” July 28, reprints the first part of a lopg paper by 
Mr. Blondel, read in London at the July meeting of the 
Int. Maritime Congress; he discusses the general conditions 
which machines and lamps should fulfill to insure safety 
and convenience, the difference between continuous and 
alternating currents and the properties of the machines, 


concluding with the results of the comparisons between the 
two systems. He mentions a series of systematic experi- 
ments, the results of which are summarized in the French 
Lighthouse Department of the World’s Fair. ‘lhe artic'e is 
accompanied by :everal cuts showing the arrangement of 
the lizht and the lenses, and a number of tables of data cf 
the lamps and the lights. 

Ship and Beacon Lights.—The Lond. ‘Elec. Eng.,” July 
28, contains some short notes on this subject. 

Incandescent Lamp Manufacture.—In his serial in the 
Lond. ‘*Elec.,” July 28, Mr. Ram describes in detail the 
carbonizing and mounting of the filaments; among other 
things he states that no method is likely to supersede pla- 
tinum for the leading in wires. 

Devorative Illumination.--**Lightning.” July 138, de- 
scribes the illuminations in honor of the recent royal mar- 
riage, accompanying the same with two cuts showing the 
illuminations on the front of a number of buildings. 

Are Light Carbon Manufacture.—In a serial beginning 
in the *Elek. Anzeiger,” July 2, Mr. Hasse reviews this 
subject, giving the various processes taken apparently from 
patent specifications. 

ELECTRIC RAILWAYS, 


Accum lator Traction.—Mr. Broekmaan, of the Epstein 
Company, in the Lond. ‘Elec. Eng.,” July 28, gives the 
following as the cost of motive power per car mile of cars 
fitted with their accumulators, figures which his company 
are ready to stand by: For athree-mile double track with 
12 cars for 50 passengers at a five-minuce service, a speed 
of six miles an hour, including stoppages, for 15 miles per 
day, the cost per car mile is as follows in pence (one penny 
ejuals about two cen‘s): Fuel, .778; oil, waste and sun- 
dries, .127; brushes, .190; wages at starting station, ,952, 
depreciation on all but accumulators. .381; maintenance of 
accumulators, 1.5; total, 3.923 pence. He further.nore 
states that the maintenance of the roads will be cheaper 
than in the trolley system, while the cost of the plant is 
considerably lower than that for the other two systems 
(conduit and trolley); the total efficiency from the steam 
cylinder to the power at the car wheels is given as 40 per 
cent., that of the trolley system being 30 per cent. 

Mr. Broekmann, in a communication to the ‘ Elek. 
Zeit.,” July 28, describes briefly the accumulator line in 
B rmingham. 

Railway Motors.—The Lond. *‘ Elec.,” July 28, abstracts 
a paper by Mr. Kolben, giving briefly some data regarding 
railway motors takea presumably from American prac- 
tice. 

Electric Railway in Marseilles.—‘ Electricité,” June 8, 
22 and 29, gives an illustrated description of this line. ‘The 
latter insta Iment coatains curves aad tables of working 
data. 

Dresden Electric Railway —Lond. ‘' Electricity,” July 
14, gives a description, accompanied by quite a number of 
cuts, of the electric railway in Dresden, constructed by 
Mes‘rs. Kumer & Co. 

CENTRAL STATIONS, PLANTS, SYSTEMS AND APPLIANCES. 


Accumulator Installation at Mend2.—Mr. Grassot, in 
‘* T’Ind. Elec.,” July 25, describes a recent addition made 
to this station. As the station was not paying well, it was 
devided to make use of a weter power about two miles dis- 
tant; a generator of 50 amp 4res and 50 volts at the turbine 
station transmitt’d its power to a motor of 600 volts situ- 
ated at the central s'ation; this was coupled directly to the 
genera‘or C in the accompanying figure, of 25) amp3res 


kh 


ACCUMULATOR INSTALLATION AT MENDE, 


and 105 volts, which supplied current to the mains at night 
and to a set of accumulators in the daytime; to automatic- 
ally regulate the charge and discharge of the accumula- 
tors the system shown in the figure was used, in which the 
circuits explain themselves; D is a motor taking current 
from the line, and is coupled directly to a small generator, 
E, of 200 ampéres and 30 volts, the object of which is to 
add up to 30 volts to the 105-volt currentin order to charge 
the accumulators, and to add 5 to 10 volts to the voltage 
of the accumulators when they discharge, thus forming an 
automatic regulator ; the circuits will explain themselves- 
the coils above the generator E representing the field maz- 
nets of that generator. By means of this addition to the 
station its power has been reduced one-half, the load 
doubled, and the efficiencies of the machines considerably 
increased. (.n this connection attention 1s also called to a 
somewhat similar device, though differing in some essen- 
tial feature:, described in the Digest, May 13.) 

Central Stations in France.—** L’Ind, Elec.,” July 25, 
publishes a long table of statistics of the central stations in 
France up to July 1 of this year, also a map of France 
showing the locations, different signs being used to dis- 
tinguish between the various systems; the table gives a 
number of items regarding each station and appears to be 
very much more complete than such tables usually are ; it 
is doubtless the best table published for France. The num- 
ber of stations is 255, of which 209 use the continuous, 39 
alternating currents and seven both, besides which there 
are 68 stations under construction, including some proposed 
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Stations which are to be started very soon; the increase since 
Jan.1 has been 7.5 per cent. ; the total horse-power is 
30,800 : the average price is $7 to $7.60 per carcel-year, when 
the current is sold by contract, but when sold by meter 
the mean is 18 cents per kilowatt-hour, the lowest being 
6 cents; the practice of charging by meter is increasing. 

Gas Engine Starter.—The Lond. ‘* Elec. Rev.,” July 28, 
illustrates and describes briefly an apparatus for starting a 
gas en zine, consisting essentially of an auxiliary chamber 
in which a mixture of gas and air is ignited and then 
passes into a cylinder; it is stated that the engines can 
thus be sturted even under full load by the simple turning 
of a cock ; no compressed-air reservoir or stored-up energy 
is required ; there is a considerable number of these in use 
at present and they are said to have given entire satisfac- 
tion ; they can be fitted to any gas engine. 

Installations in Switzerland.—In a serial under this 
heading in *L’Ind. Elec.,” July 25, is described briefly an 
installation on Lake Lugano, in which a very high water. 
fall of 255 metres is used to transmit alternating and direct 
currents to a number cf towns, and also to the mountain 
railroad of San Salvatore, in which the two cars are at- 
tached to an endless cable operated at a halfway station by 
a Brown motor. which supplies the difference in the power 
of the descending and the ascending car, the passengers 
changing from one car to the other at the halfway station. 

Lightning Register.—The ‘‘ Elek. Zeit.,” July 28, gives a 
short description. accompanied by five cuts. of an 
apparatus devised by Messrs. Siemens & Halske, for 
registering the number of times that lightning has passed 
through a circuit. It consists simply of an iron bar placed 
near but slightly oblique to the line, and pivoted like a 
compass needle, so as to allow it to turn through a small 
angle; an abnormal current in the wire will tend to place 
this iron bar perpendicular to the wire; this motion, which 
is limited to a small amount by two stops, operates, by 
means of a pawl and ratchet, an indicator hand, which for 
each motion of the bar advances one mark on a circular 
dial; the iron bar returns toits original position on the 
cessation of the abnormal current; it is regulated so as to 
require a current of at least 250 ampéres to operate it, but 
for only a very short time; the whole apparatus appears to 
be quite simple. 

TELEGRAPHY, TELEPHONY AND SIGNALS. 

English vs. French Lang:age in Telephony.—*'Elec- 
tricite,” June 13, in a note states that it has been found in 
the Paris-London telepho: e line that the English language 
is much inferior to the Freuch, owing to the fact that in 
the former it is Customary to accent one syllable in a word, 
while in the latter all the syllables are almost evenly accen- 
tuated; the words “ president” and ‘* present” are for this 
reason, often transmitted as ‘‘ prez-ntt,” while in the 
French language there is no difficulty owing to the even 
accentuation of all the syllables. It is claimed by a London 
agency that in English 90 words can be transmitted per 
minute, while in French one can attain the speed of 150 
words per minute; the use of the English language is claimed 
to treble the expense. 

Loud-Speaking Telephone.—The Lond. ‘Elec. Eng.,” 
July 28, describes briefly the Graham telephone recently 
brought out in London ; there is no inductivn coil, the two 
instruments being connected directly in circuit with the 
line and the battery; two sets of receivers and transmitters 
are used, each with an independent line and a third common 
return; no call is required a3 the receivers can be heard in 
any part of the room; it is intended chiefly fur domestic 
service, or in offices, workshops, etc. 

Atlantic Telegraphy.—Up to June 13, for a period of al- 
most ten years, the Commercial Cable Company sent mes- 
sages in one direction, at an average rate of 82.2 per hour, 
over one of its main cables, 2.388 miles long. 

Telegraphs and Telephonesin Switzerland During 1892.— 
The *‘Jour. Tel.,” July 25, gives the concluding portion of a 
statistical article on this subject. 

Telegraphy in British India During 1891-92,—The ‘‘Jour. 
Tel.,” July 25, contains an article on this subject. 

ELECTRO-CHEMISTRY. 

Reduction of Jron Ore.—London * Electricity,” July 14, 
mentions, but does not describe, a process to replace the 
blast furnace, in which an electric current is used in the 
presence of an acid ; the cost is said to be only 20 per cent. 
of the present method, 

Electrolytic Buths.—** Elek. Rundschau,” No. 20, gives 
formule for a brass bath and a copper bath, recommended 
by Mr. Pfanhauser. 

MISCELLANEOUS, 

Heating W:..ter.—The Lond. ** Elec. Rev..” July 28, gives 
an illustration and a short description of a complete appa- 
ratus holding # pint of water which is heated by means of 
an incandescent lamp placed in the hollow base of the re- 
ceptacle ; the water can be kept hot with an 8-c. p. lamp, 
boiling with a 16-c. p., or can be boiled rapidly with a 50- 
c. p. lamp; the efficiency is saidto be between 75 and 80 
per cent. ; the cost to boil one charge is 3 cents at 12 cents 
per kilowatt-hour; it is intended for use chiefly in bed 
and sick rooms. 

Sims-Edison Torvelo.—Th2 Lond. ‘Elec.,” July 23, 
describes briefly some official experiments made with this 
torpedo in France, from which it appears that although 
this torpedo is eminently controllabie, its speed is low and 
the maximum distance to which it can run is short. 

Lightning.—** Electricité,” July 6, gives a list of some 
recent fatalities in Paris. 
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SEPTEMBER 2, 1898, 


On the Carrying Capacity of Electric Cables Sub- 
merged, Buried, or Suspended in Air.—1.* 


BY A, E, KENNELLY. 

The general laws that control the temperature elevation 
of electrically active wires, when buried or subme: ged, 
seem to have been fully ascertained, but the application of 
the theory to practical conditions has not perhaps been 
sufticiently developed. Prof. George Forbes has, however, 
in his paper on the heating of conductors read | efore the 
London Institution of Electrical Engineers in March, 184, 
considered the cases of wires in air and water, as well 
as of wide horizontal plane strip conductors buried under- 
ground. It is here proposed to further develop the subject, 
with the aid of a series of measurements made at the 
Edison Laboratory on particular samples of Siemens cable 
manufactured at the Schenectady Works of the General 
Electric Company. These measurements are described in 
Appendix I. 





We may commence with the simplest case of a solid cyl- 
indrical conductor of radius r centimetres carry- 
ing a steady current of C amperes with a_ re- 
sistivity at the working temrerature of a obms. 
The conductor is covered to a radius of R centimetres 
with a solid insulating material, closely fitting 
over which is a tube or cylindrical sheathing of lead or 
other metal. The electrical resistance of the conductor 


per centimeter of length is p = -, and the heat gene 


2 


rated by the current in the same unit length is C? p jou’es 
per second, corresponding to a thermal activity of C* p 
watts. 

If the surface of the cable’s sheathing is kept at a con- 
stant temperature t degrees centigrade, by the action of 
flowing water, 1t can be shown that,in the copper con- 
ductor, there will be no serisible difference of temperature 
between the centre and the surface for all cases that are 
likely to occur in practice. Similarly the difference of 
temperature between the interior and exterior surfaces of 
the leaden sheath will be negligible, so that finally, after 
the current has been kept steadily flowing through the con- 
ductor for what would be strictly an infinitely long time, 
but for practical purposes might be an hour, we may con- 
sider that while the sheath would retain throughout a uni- 
form temperature t degrees centigrade, the copper would 
have reached a steady temperature of t + 4 throughout its 
substance, § being the temperature elevation of the con- 
ductor due to the current it conveys. 

This temperature elevation § depends upon the thermal 
resistance offered by the insulator to the transfer of C2, 
joules of heat energy across unit cable length of its sub- 
stance per second. With infinitely great thermal conduc- 
tivity or infinitely small thermal resistance, the insulator 
would transfer heat under an infinitely small temperature 
elevation; and, generally, if S isthe thermal resistance of a 
body between two surfaces whose difference of temperature 
orthermal potential is § degrees C, (referred, strictly speak- 
ing, to the centigrade scale of the air thermometer) the 
transfer of heat in the permanent state between those sur- 
faces will be 

6 


H =. 
5 


heat units per second. 

It is customary to express H in gramme-calories, i. e., 
water-grampme-degrees centigrade, but for the purposes here 
in view it is preferable to express the heat in terms of its 
equivalent mechanical energy, with the joule as unit. 

The thermal resistance of a body depends upon its form 
and its thermal resistivity, in complete analogy with the 
corresponding electrical quantities. A homogeneous iso- 
tropic substance possesses therefore unit resistivity, when 
a centimetre cube with one degree C. difference of tempera- 
ture maintained between two opposite faces allows one 
joule of heat energy to pass between them, in the per- 
manent state, each second. If 6 denotes the thermal re- 
sistivity of the insulator in the cable of radii r and R, the 
thermal resistance of the covering per centimetre of length 
of cable is 

; 6 | R > 
S = ioe. = (2) 
and by analogy with Ohm’s law, the temperature elevation 
will be the product of this resistance and the energy cur- 
rent H (or C*p) developed in each centimetre. Thus 
C= HS; (3) 
and C = \/ .. (4) 
ps 
| This relation (4) determines the limiting current strength 
for the cable, when the radii and resistivity of the insulator 
are given and the temperature elevation has been decided 
Upon, 

The temperature elevation permissible in the cox ductor 
of acable is generally limited by the attendant diminution 
of insulation resistance, or the softening of the insulating 
material. For Siemens cables 60 degrees C. may be taken 
a fair limit in this respect, and since the normal 
mperature of air or soil may reach 35 degrees C in 
‘umm r, the safe limit of temperature elevation will be 25 
degrees C. or 45 degrees Fahr. 

With this value of 4 in equation (4) 

Ome 
Vans 


Paper read before tbe Association of Edison luminating Com- 
Panies at Chicago. 
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<«? 
a6 log ;R (6) 

r 
a and 6 being the electrical and thermal resistivities, p 
and 8 the electrical and thermal resistances per centimetre 
of length, Rand r the radii, and the conductor a solid 
cylinder. 

This shows that if the thickness of the insulating cover 
maintained a constant ratio to the diameter of the con- 
ductor, the limiting current strength would be directly 
proportional to the radius, that is to the square root of the 
cross-sectional area of the conductor. In that case doub- 
ling the diameter of the wire would quadruple its cross 
section, but only double the carrying capacity. It is evi- 
dent, however, from an examination of the dimension 
tables for any kind of electrical cable, that the thickness 
of insulator does not usually increase in proportion to the 
diameter of the wire, and consequently the carrying capac- 
ity will generally increase faster than the radius and slower 
than the cross section. For the stindari Siemens cables it 
appears that quadrupling the cross section of the conductor 
increases the carrying capacity about three times. 

The resistivity of copper at 60 degrees C. may be taken 
as two microhms, and from the measurements of the sam- 
ples of Siemens cable tested, the mean thermal resistivity 
of the insulator was 750 units. 

As an example, suppose a No. 4 B. & S. wire 0.2043 inch 
(0.52 centimetre) in diameter, covered with Siemens com- 
pound to a thickness of 0.1 irch (0.254 centimetre) lead 
sheathed and submerged in water. Required the safe car- 
rying capacity. 


or developing (5) C = 5r 


In equation (2) 6 = 750 R = 0.254 + 0.26, R/r = 1.977 
s 


790 


log. (Rvr) = 0.6816, ... S= — < 0.6816 — 81,36. 
é 6.283 
Als ap 0.000009417 
— P = 3.1416 x 0.26 X 0.26 _ 
C= = 180 7 amperes. 


1/81.36 x 0.000009417 


Stranded Conductors.—If the copper conductor consists 
of a strand of copper wires, equations (4) and(5) remain ap- 
plicable, but (6) is no longer reliable. Taking (5), the re- 
sistance of the conductor per centimetre can be deter- 
mined in the ordinary way, and the thermal resistance of 
the insulator cin be best found by taking its mean internal 
radius for r in (2). The insulating cover surrounding 
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and c nforming to such a strand is no longer simply cylin- 
drical, but the slight additional accuracy in determining 
the thermal resistance for the new interior outline would 
not generally repay the additional labor of computation. 

Buried Cables.—The case of buried cables differs from 
that of cables submerged only in the fact that the external 
surface of the sheathing is not maintained at the normal 
temperature of the environment. The ground, in fact, inter- 
poses an additional thermal resistance to the flow of heat 
from the active conductor. Denoting this ground resist- 
ance by G, the fundamental equation (1) becomes 


qa. a (7) 
so that itis only necessary to increase the thermal resist- 
ance of the insulator by that of the soil to revert to the 
same method of treating the problem. 

Assuming that the cable lies buried at a uniform depth 
below the level surface of the ground, the thermal resist- 
ance G of the soil will, for a given external cable diameter, 
depend only upon this depth and upon the thermal resist- 
ivity of the soil. We may consider that the temperature 
of the surface of the ground remains normal, and that, 
owing to the combined actions of radiation, convection and 
wind, the heat, flowing upward from the buried cable, is 
entirely dispersed and dissipated at this surface. This is, 
of course, not strictly true ; for the surface temperature of 
the ground immediately over the cable will rise appreci- 
ably when powerful currents are steadily carried beneath. 
{tc may be shown, however, that with the depths at 
which cables are usually buried, the assumption involves an 
error that is practically small, while it renders amenable 
to simple numerical treatment a condition that would 
otherwise be too complex to ordinarily compute. If, for 
example, a cable buried at a depth of one metre were of 
such dimens'ons as to carry safely a steady current of 750 
amperes, the final elevation of temperature at the surface 
of the ground over it would be less than two degrees 
centigrade, even ignoring the great reducing influence of 
wind, and the ground surface, which by assumption should 
remain at normal. could nowhere exceed the normal by 


two degrees centigrade, a discrepancy whose consequence 
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upon the carrying capacity of the cable would be negli- 
gible, and whose tendency would be to slightly underesti- 
mate the temperature elevation of the conductor. 

On this assumption then, the surfaces of heat flow are 
cylindrical, and the isothermal surfaces are also cylinders 
eccentric to the conductor. The thermal resistance 


G= - log_(n f /*—1) (8) 


where g is the thermal resistivity of the soil, and n is the 
ratio of the depth of the cable’s axis to the cable’s radius, 
or, in other words, the depth of the centre of the cable in 
external radii. From this formula the following table and 
the curve in Fig. 1 are obtained. The curve indicates the 
thermal coefficient of resistance of the soil as dependent 
upen the depth at which a cable lies buried. The ordinates 
represent thermal coefficients, and the abscissee the depth 
of the cable axis below the surface «f the soil in radii, the 
radius being that of the completed cable. 


Coeflicient Coefticient Coe flicient Coefficient 
n of x. } n of g. n of g. n of x. 
10 0.4750 | 60 0.7620 110 0.8584 160 0.S181 
20 0.5871 =| 7 0 7865 120 0.8730 {70 0.9277 
30 0.6516 | 80 0.8077 130 0.8850 180 0.9368 
40 0.6975 | 90 0.8265 140 0.8968 190 0.9154 
50 0.7320 100 0.8433 150 0.9078 200 0.9536 


From this curve it appears that at depths of 50 radii, 
a quadruple increase—to 200 radii—only changes the resist- 
ance per centimetre of length from 0.7339 to 0.9549, an ine 
crease of about 30 per cent. 

From the measurements made on the samples of buried 
‘able the inean thermal resistivity of the sandy soil in 
which they rested was almost 50 units, or 15 times less 
than the mean resistivity of the insulator. 

Formula (4) modified to include the thermal resistance of 
the ground, becomes 


ee 
C= f - ~ (9) 
PIS + G) 
and with the safety limit of 25 degrees C. here recom- 
mended for Siemens cables (5) becomes 


0 


= VaiS 4 G) we 

As an example suppose the cable previously considered 
be buried at an axial depth of 2 feet 6 inches (76.2 
centimetres) in a soil of resistivity 50. Here the depth in 
radii is 148.2, and reference to the preceding curve shows 
that the ground resistance per centimetre is 0.9 G, or in this 
instance 45 units. The thermal resistance of the insulator 
having been found to be 81.36, the total thermal resistance 
in the heat current path is 126.36. Substituting this in the 
formula (5) or (10) 

5 


,= =144,9 ¢ sres 
© = 796.88 x 0.000000417 9 amperes 


the computed drop in temperature within the cable will be 

5, = 16.1° C, and the temperature elevation of the 

126.36 
sheath 8.9° C, 

Influence of External Layers of Hemp o, Compound.-- 
If the cable instead of being simply sheathed in lead has 
also, as is usually the case, additional coverings of jute or 
compound, with or without intermediate metal bands or 
wires, additional thermal resistance is again interposed by 
each layer of fibrous material, the thermal resistance of the 
metallic bands or wires being negligible in comparison. 
The thermal resistance of any cylindrica) layer of resistivity 

On 
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tn by formula (2), 
Th 
and since all these resistances are in series, the total ther- 
mal resistance per centimetre of cable length is 

(8S, + 8, + 8S, + ..-. + G@) 
and this compound term should replace the symbol § in 
equation (4). 

As the measurements referred to were all inade on simple 
lead covered cable, information is still missing as to the 
value of the resistivity for these layers. 

In computing the tables given in Appendix III. these re- 
sistivities have been assumed as equal to that of the Sie- 
mes insulator next to the copper, i. e., 6 = 750. 

(To be continued.) 
—_-—__- —~we @ com --- 


Underground Railway in Brussels, 


The London ‘ Electrical Engineer” of July 28, gives an 
abstract of a description of the proposed underground 
railway in Brussels, the chief promoter of which is the 
United States Vice Consul, Mr. Mullender; it is based 
on the Greathead system of tunnels, 50 feet below the 
surface (similar to the City & South London R. R.). 
The first portion is to consist of acomplete circle about 
four miles long, with double track, having 11 stations, and 
a future extension of a second circle about two miles long, 
with four stations ; the two tunnels for the two different 
directions will be quite distinct from one another ; they 
run almost entirely below the public streets ; the subsoil 
appears to be clay ; there is to be a 24-minute service each 
way ; the total cost of the first circle is estimated at $3,500, - 
000, which is at a less rate than the City & South London 
line, which cost $1,000,000 per mile ; the working expenses 
per year are estimated at $150,000; the fares over the 
whole line are to be four and six cents for second and first- 


class ; the elevators are to be operated by hydraulic ower, 


und will accommodate 40 people. 
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Two Sueccessfal Inventors. 

The ‘‘New Beacon” incandescent lamp which we 
described in our issue of last week, and the processes 
by which it is made, are the inventions of two gentle- 
men already well known in the electrical and mechan- 
ical fields, Mr. Edward E. Cary and Mr. William E. 
Nickerson. portraits and biographical sketches of whom we 
are enabled to give below. 

William Emery Nickerson is of old New England stock, 
and was born in Provincetown, Mass., Nov. 5, 1853. He 
graduated fiom the high school of that place. He gradu- 
ated from the Massachusetts Institute of Technology in 
1876, in the department of chemistry. He was for several 
years instructor in the 
chemical laboratory of 
that institution, and pri- 
vate assistant to Prof. 
Nichols, now deceased, 
for whom he did a large 
amount of work on anal- 
ysis of water from many 
parts of Massachusetts and 
of air from schools, pris- 
ons and railway trains, in 
the interest of the State 
Board of Health. 

In the years 1877-80 he 
gained a reputation among 
the leather manufacturers 
having headquarters’ in 
Boston as an expert in wrppiam EMERY NICKERSON. 
matters relating to the 
leaching of tanbark, the estimation of tannic acid, and 
other matters appertaining to leather manufacture from a 
scientific point of view. 

Although educated as a chemist, he has had a large ex- 
perience in applied mechanics, having designed and built 
an extended variety of machines and mechanical appli- 
ances. 

He has given a great deal of attention to inventions and 
improvements, and his name appears upward of a hundred 
times in the list of American patents. He has also famil- 
iarized himself with the practice before the Patent Office, 
and always writes his own patent specifications, as well as 
many for inventive friends, and is said to be usually suc- 
cessful in drawing specifications and claims which thor- 
oughly define and cover the invention. ’ 

He discovered the principles on which the new mercurial 
vacuum pump of the Beacon company operates, and is the 
perfector and chief inventor of that now famous machine. 

The Beacon company looks principally to him for the 
solution of its mechanical and chemical problems. He does 
not claim to be an electrician, although he is by no means 
ignorant of electrical matters. 

He is an inventor by nature, and finds it impossible to 
keep his mind from being engaged in trying to produce 
something new and better in the industrial arts. 

Edward E. Cary was born in Albany, N. Y., February, 
1866. His early life was passed in New York City and 
Brooklyn. He graduated from the Brooklyn Polytechnic 
Institute in 1884, and was in the years 1883-5 private as- 
sistant to Prof. Robert Spice, of Brooklyn. Three years 
were then passed as assist- 
ant in the Newark Labor- 
atory of Edward Weston. 
In 1888 he entered the 
employ of the Westing- 
house company and 1e- 
mained in the Pittsburgh 
lamp factory three years. 
June, 1891, found him en- 
gaged on special filament 
work in the Twenty-third 
street factory of the West- 
inghouse company in New 
York City. 

At this time he saw an 
opportunity for future ad- 
vancement with the Bea- 
con company in Boston, 
and, accepting an offer 
from them, took charge of the lamp manufacturing de- 
partment of their business, which position he still holds. 

Mr. Cary, although young in years, is rich in experience 
in the art of incandescent lamp making. It is much to be 
doubted if he has a superior in the manipulation of incan- 
descent filaments. His natural talent, thorough education 
and large experience have made him a master of this art. 
The high standard of excellence attained by the *‘ Beacon” 
lamp was due in no small degree to the perfection of the 
work in his department. 

The fact that the ‘* New Beacon ” lamp will be provided 
with filaments made under his direction, and will be ex- 
hausted on the patented pumps of the company, ought to be 
taken as a sufficient guaranty that it will be as pro- 
nounced a success as was the old ‘* Beacon” lamp before it. 
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Atlantic Telegraphy. 

Up to June 13, for a period of almost ten years, the 
Jommercial Cable Company sent messages in one direc- 
tion at an average of 82.2 per hour, over one of its main- 
cables, 2,388 miles long. 
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Distance and Electromotive Foree. 





Mr. L. B. Stillwell has recently prepared for the West- 
inghouse Electric and Manufacturing Company a pamphlet 
on the transmission of power which hus much more the 
character of a technical treatise on the subject than of a 
trade publication. We abstract the following on the 
relation between the E, M. F., distance and amount of 
copper of a transmission line: 

The distance over which power can be transmitted 
electrically depends primarily upon the electromotive force 
which may be safely ard judiciously employed. One of the 
factors entering into the cost, and, consequently, into the 
annual charges of an electric plant, is the investment in 
conductors between generator and motor. This cost 
increases—other things being equal—with the distance, 
and it increases, not in direct proportion to the distance, 
but in proportion to the square of the distance. In other 
words, with a given electromotive force, the transmission, 
at a certain efficiency, of a fixed amount of energy requires 
four times as much copper if the distance be two miles as 
is necessary if the distance be one mile. On the other 
hand, the amount of copper varies inversely with the 
square of the electromotive force employed; that is to say, 
if the distance and other conditions except the electromotive 
force be fixed, it will require one-fourth as much copper to 
transmit a certain amount of energy if 2,000 volts be used 
as will be required to transmit the same energy with equal 
efficiency over the same distance if 1,000 volts be employed; 
and it will require one-hundredth as much copper if 10.000 
volts be used as will be necessary if the potential] be limited 
to 1,000 volts. 

The great economy in conductors resulting from the use 
of high potentials will be understood upon examination of 
the curves of Fig. 1, which show the cost of copper required 
for the delivery of one mechanical horse power at a mctor 
shaft with 1,000, 2,000, 3,000, 4,000, 5,000 and 10,000 volts 
respectively at the motor terminals, or at the terminal 
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Fig. 1. 


of the lowering transformers, with a loss of energy 
in the conductors (drop) of 20 per cent., distances of 
from one to 20 miles, and a motor efticiency of 90 per cent. 
The length of conductor per mile of single distance is 
11,000 feet, to allow for sag. The cost of copper is taken 
at 16 cents per pound. The abscissze represent dis- 
tances in miles from generator to motor, and the ordinates 
the cost in dollars per horse power delivered at motor shaft. 

The cost of conductors depends not only upon the eleciro- 
motive force employed, but also upon the loss of energy 
allowed in the circuits, The curves of Fig. 2 show the cost 
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Fig. 2. 


of copper required to deliver one mechanical horse power at 
a motor shaft with varying percentages of loss in the con- 
ductors, upon the assumption that the potential at motor 
terminals is in each case 3,000 volts. The distances are 
one to 20 miles and the motor efficiency 90 per cent. The 
length of conductor required per mile of single distance is 
11,000 feet, to allow for sag, and the cost of copper is 
assumed 16 cents per pound. In this case the absciss 2 
represent distances in miles from the generator to the 
motor, and the ordinates the cost of conductors in dol- 
lars per horse power delivered at the motor shaft. 

The foregoing curves illustrate the necessity for the use 
of high potentials in transmitting power over considerable 
distances. For example, from Fig. 1 we find that to deliver 
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one mechanical horse power at the pulley of a motor locateq 
at a point five miles from the generator, allowing a loss of 
20 per cent. in the transmission circuit, it is necessary to 
invest about $50 in copper conductors if the potential at the 
motor is limited to 1,000 volts. To deliver the same amount 
of power at the same percentage of loss at a distance of 19 
miles will, if the same potential be employed, necessitate 
an investment of $200 in copper. 

Transmission over great distances may be accomplished 
by the use of very high potentials, and for any given dis. 
tance the investment in copper conductors decreases rap. 
idly with increase of potential] ; but it must be remembereg 
that the difficulties encountered in proper construction and 
insulation of the circuits will increase as the potential jg 
raised. A plant should be so installed as to practically ob. 
viate all danger of interruption of service; and, therefore, 
the potential selected in any given case, while high enough 
to secure reasonable economy as regards investment in 
conductors, should not be so high as to involve any undue 


risk of reliability of operation. 
ee mem 


An Electric Traveling Jib Crane. 


The jib crane, of which we give an illustration, designed 
and built by the Maschinenfabrik Oerlikon, Switzerland, 
is made on the system of separate motors for the different 
motions, thus admitting of great mechanical simplicity 
and readiness in manceuvring. The crane is to be operated 
on a system of level tracks of standard gauge, and has a 
total weight of 18 tons. It lifts loads up to 8 tons with a 
speed of 44 feet per minute, and lighter loads with speeds 
uo to 9 feet. Its full traveling speed is 65 feet per minute 
and its circumferential speed 18 feet. Both motors are of 
the Oerlikon standard for small continuous current dyna- 
mos, somewhat modified to suit traction and hoisting pur- 
poses. The reduction of the speed of the motor axles is 
effected by a worm gear, and a bevel gear for the traveling 
motion, and by double worm gears for the lifting and turn- 
ing motions. The boisting motor is placed upon the plat- 
form attached to the jib and follows all motions of the 
latter, As the power necessary for the turning around of 
the jib is very small, owing to a very perfect ball bearing, 
easily to be scen in the iliustration, there is no special 
motor provided for this motion, but there is a clutch en- 
gaging a pinion and teeth at the circumference of the ball 
race fixed upon the carriage. 

The lifting chain winds itself upon a cast iron drum, 
with a heavy hard bronze worm wheel at one of its ends, 





AN ELECTRIC TRAVELING CRANE, 


The axle of the corresponding worm is provided with 4 
metal hand brake in order to lower loads with great accu: 
racy. There isalsoaclutch on this axle, and it is thus 
possible to quite independently as well as simultaneously 
lift loads and turn them around with the jib. The speed 
of both motors is electrically controlled. 

The carriage of the crane is quite comparable with a0 
electric locomotive with one driving axle. The motor axle 
with a worm is placed tranversely, the intermediate shaft 
with the worm wheel is placed longitudinally and bears 4 
pinion, which engages with beveled teeth on one of the 
wheels on the driving axle. 

The most interesting feature in the construction is the 
apparatus to conduct the current from the trolley to the 
switches and motors, the former turning all around with 
the jib, the traction motor, ‘however, being mounted 
the carriage directly. The current is taken from a syste 
of overhead trolley wires. The wire is above the highest 
point of the jib, The trolley wheel and arm are also of 
common description, while the trolley base is of special 
design. With regard to the turntables inserted into the 
system of tracks the crane has to run upon, there are In 
the mechanism of thecrane, and more especially in thé 
trolley base device, three perfectly independent relat'v? 
motions, viz.:trolley arm against jib, jib against carriages 
and carriage against trolley arm, The switch and start 
ing resistance for the traction motor are, like those for the 
other motor, mounted upon the movable platform, 
as there is enough room for the man who controls 
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the whole crane by means of two electric switch 
handles, two clutch levers and one brake lever, all 
within easy reach. The trolley base consists of three 
distinct parts, viz.: the sliding contact turning around 
with the trolley arm, the sliding contacts fixed ujon the 
jib part, and the copper contact rings mounted upon an 
insulating cylinder on top of the centre column. 

The current consumed by one jib crane of 18 tons nor- 
mal lifting capacity is, with full load, 67 amperes for the 
hoisting and 20 amperes for the traction motor at 105 volts 
pressure. 
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Idler Pulley Transmission. 





On account of the great space taken by machines when 
belted in the ordinary manner, two systems are gradu- 
ally coming into use which obviate this defect—the em- 
ployment of dynamos that can be run at a speed which 
will permit of their being directly connected to the engine 
crank shaft, and the application of idler pulleys to the 
belts from the engine to dynamo in such a manner as to 
get the requisite belt contact with engine and dynamo 
placed close together. In 1888, A. L. Ide & Son, of 
Springfield, Ill., built one of their 6 x 6 Ideal automatic 
engines with an armature immediately upon the crank 
shaft of the engine. This was set up in an out-of-the-way 
corner of their works and run at a speed of 550 revolutions 
per minute, producing a current for 
lighting their works by are and incandes- 
cent lights. This machine gave such 
entire satisfaction, required so little at- 
tention and ran so noiselessly that they 
recently decided to make a World's 
Fair exbibit of it. It has accordingly 
been polished up, put in holiday attire, and may ‘now be 
seen running at their exhibit of specialties in the Steam 
Engineering Department. 

The same firm also claims to be a pioneer in the field of 
idler pulley power transmitters, and is building a line of 
them to be applied to engines of its manufacture, which 
bids fair to effect a revolution in the mode of driving dyna- 
mos where space is very valuable. The device consists 
simply of applying a tightener pulley either swinging or 
fixed in such a manner that the belt, in place of going part 
way around the engine band wheel, simply passes directly 
under it, having from one-eighth to one-quarter circum- 
ferential contact on the large wheel, but having more than 
180 degrees contact on the dynamo wheel, which is usually 
small, It has been found that the belt does not slip on the 
large wheel, and having much contact on the dynamo wheel 
the tension on the belt, and therefore the journal friction, 
is very much decreased. 

The accompanying cut shows the elastic or swinging 
form of tightener, known as the Ideal elastic power trans- 
mitter. It consists of two cast iron arms fitted together 
with a sleeve which is bored out to pivot on a long stud 
firmly cap-screwed to the engine sub-base. Each of these 
arms has a self-oiling box with ring oiler and oil cup. The 
bearing itself consists of a babbitt metal bushing accurately 
turned and bored and held in place by a dowel pin in the 
cap of the box. When worn, these bushings can be re- 
placed at a trifling expense and in a few moments’ time. 
Oil cellars and centrifugal wipers are provided so that it is 
impossible for oil to work out and be thrown on the floor. 
The tension is applied by means of a spiral spring and hand 
wheel andscrew, asshown. The advantages of this form of 
transmitter are that it can be applied to one or both engine 
drive wheels, making them independent and dispensing with 
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the use of any friction clutches. They economize space, 
“decrease journal friction, and are self-contained with the 
engine, 

oe re 

A New Steam Trap Valve. 


The accompanying illustration shows a new form of 
valve which is now used with the Curtis Steam Trap 
and manufactured by the D’Este & Seeley Company, 29 
Haverhill street, Boston. The trap is made in the form 
of a cylindrical pot with rounded ends, a form which 
experienee has shown to be the best shape to resist 
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pressure, and jis sufficiently strong to withstand a 
pressure of 250 pounds. A neck or nozzle large enough 
to admit the float is placed on one side. This nozzle is 
covered by a strong plate to which is bolted the com- 
position valve. Should it be necessary for any reason 
to take out the float and valve it may be done by remov- 
ing the plate, which bYings away with it the float and 
valve; the latter may then be readily examined, repaired 
or shipped to the manufacturers, should this be neces- 
sary, but at the same time leaving the pot in place and 
connected. 

Looking at the sectional view shown, it will be seen 
that the valve body is provided with strong ears, by 
means of which it may be bolted to the cover of the 
trap. 

The valve itself consists of a loose tube with water 
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A NEW STEAM TRAP VALVE, 


ring packing, resting on a Jenkins seat, and operating 
endways by the rise and fall of the float. The flow of 
the water, which passes through the tube, and out be- 
tween the end of the tube and elastic seat, is cut off by 
the contact of the end of the tubular valve with the 
seat, while the water line in the trap is still some 
inches above the outlet. 

The valve holds tight even when ‘the end is quite worn, 
owing to the fact that the seat is expansible. To re- 
move the valve it is simply necessary to take out the 
small bolt in its centre and draw it out with a hook. This 
valve may be easily turned up in any lathe in a few 
moments, the Jenkins seat renewed and the valve made 
practically new without starting a gasket, bolt or pipe. 
This form of construction is entirely new, and a feature 
peculiar to this tra\p alone. 

In order that the water may be drained off when the 
discharge valve is closed and work continued, the trap 
is provided with an independent passage or pass-by con- 
trolled by a stop valve. 

The float is made by a new process in which the ball 
is constantly rotated while the copper is electrically 
deposited, thus securing an absolutely uniform thick- 
ness. It is large, heavy, perfectly spherical, hardened 
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by ihe rolling process so that it is hermetically sealed, 
and will remain tight and strong at a pressure of 200 
pou ds. 
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An Improved Lamp Shade. 


The shade we illustrate, now being placed on the 
market by A. C. Chapin, 136 Liberty street, New York, 
has a marked advantage over many, if not all, others 
on account of not only dispensing with the ordinary 
shade holder, but from the manner in which it is se- 
cured to a lamp socket. 
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As is clearly shown in the cut, the holder consists of 
single piece of brass ribbon soldered to the shade at 
three points. One end of the ribbon is not soldered, and 
the socket in entering pushes this aside, thus allowing 
it to be easily seated; when the latter is in the proper 





AN IMPROVED LAMP SHADE. 


position the screw shown is set up on and secures the 
shade to the socket. The end of the ribbon is turned 
over where the screw bears, thus forming a double 
thickness, thus preventing the socket shell from being 
injured should too great force be applied to the screws. 
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An Aniomatie Motor Starter. 





Among the many thousand electric motors now in 
common use, probably 90 per cent. are provided with 
rheostats for turning on the current gradually with no 
provision either against leaving the rheostat handle on 
intermediate points or for preventing the rush of cur- 
rent which occurs when the current is shut off and then 
turned on again. 

The cut shows a starting box designed and manu- 
factured by Cutler & Hammer, 313 South Canal street, 
Chicago, which entirely removes these sources of trouble. 
The starter consists of a fireproof box made of slate 
and iron and carrying an arm provided with a spring 
in its hub, which tends to keep the arm in its extreme 
left hand or off position. The arm is made of iron and is 
held in the “on” position by coming up against a small 
electric magnet, iron to iron. So long as this magnet is 
energized the arm will be held firmly against it with 
an inappreciable expenditure of power. On shutting off 
the current the magnet lets go its hold and the handle 
flies back to its “off position and opens the circuit to 
the motor. A valuable feature, however, possessed by the 
Cutler & Hammer starters is that the magnet does not 
immediately let go its hold of the handle when the cur- 
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rent is shut off, and thus allows ample time for the 
shifting of the circuit from one dynamo to another before 
the motor has stopped revolving. Should the current, 
however, be shut off long enough to allow the motor to 
nearly stop, then the magnet lets go, and no harm re- 
sults when the supply of current is again turned on. The 
design carefully avoids experimental resistances, uses 
old-fashioned coils and takes plenty of room to put them 
in. Tke boxes are solidly and simply constructed, are 
very handsome in appearance, and can be depended upon 
to stand the most severe requirements. 
————o ee & oe __—__- 


A New Porcelain Cleat. 


Since the recent condemnation of wooden cleats in the 
new underwriters’ rules inventors huve turned their atten- 
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tion to devising porcelain cleats, and we illustrate a neat 
and effective form just placed on the market by the Krown 
Electric Company, corner Summer and Federal streets, 
Boston. 

As will be seen from the cut the cleat is neat in appear- 
ance; the hole through which the wire passes is smaller in 
diameter in the central portion, thus allowing the wire to 
be tightly clamped. Both halves are exactly alike, so that 
no matching is required nor time lost in selecting the 
upper and lower parts. The cleats are made for wires 
from No, 14 to No, 6, 
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AFFAIRS OF THE COMPANIES, 


HARRY 8. SMITH & CO., 607 Chestnut street, Philadelphia, 
announce that they have admitted to full partnership Mr. 
Joseph W. Lucas, formerly with the General Electric Com- 
pany, at Schenectady. 

THE ANSONIA ELECTRIC COMPANY, of Ansonia and Chi- 
cago, is in the hands of receivers. John B. Wallace, the presi- 
dent, was appointed receiver for Connecticut, and John B 
Waller, his brother-in-law, of Chicago, receiver for Illinois. Both 
have qualified. The liabilities are given as $300,000 and the as- 
sets much greater. The company is the outgrowth of the firm 
of Wallace & Sons, which suspended Wednesday, and depend- 
ed on them for supplies. The stock is held almost entirely by 
the Wallace family. Wallace & Sons expect to resume under 
the receivership Sept. 4. 

BRADBURY-STONE ELECTRIC STORAGE COMPANY,.—At 
the annual meeting of the stockholders of the above company, 
the following officers were elected: President, C. E. Adams; 
clerk, P. J. Larrabee; secretary, F. J. Stone; treasurer, O. B. 
Ranlett; directors, C, E. Adams, O. B. Ranlett, F. J. Stone, H. 
W. Morton, of Boston; J G. Bradbury, F. W. Puffer, E. S. Foss, 
8S. K. Dexter and E. W. Lovejoy. It was voted to authorize the 
purchase of the property and rights of the Bradbury-Stone 
Storage Battery Company, Kittery, Me., the Bradbury-Stone 
Storage Battery Company—Western, East St. Louis, and the 
Bradbury-Stone Storage Battery Company, Sioux City, Ia. 





Special Correspondence, 
NEW YORK NOTES, 


OFFICE OF THE ELECTRICAL WORLD, 
167-176 TIMES BUILDING, NEW YORK, August 28, 1893, 


MR. G. L. REIMANN, President of the Mosher Electric Com- 
pany, Chicago, was in the city this week. 

MR. O. S. PLATT, the well Known manufacturer of ‘‘New 
England’ switches, was in the city this week. 

MR. WILLIAM 8. HINE, of New Britain, Conn., representing 
the J. T. Case Engine Company, was in the city Thursday of 
this week. 





MR. J. FE. HAM, general agent for Kerite wires and cables, 
203 Broadway, New York, has returned from a visit to the 
White City. 

MR. HENRY HINE, general manager of the Stanley Electric 
Manufacturing Company, Pittsfield, Mass., was in the city 
Thursday, of this week. 

SAMUEL O'CONNOR, President of the Brooklyn Electric 
Company, Brookiyn, N. Y., has returned from his Southern 
trip, where he has been on business combined with pleasure. 
T. P. Bredsten, electrical engineer of the above company, has 
returned from the World's Fair. 

MR. LEMUEL BANNISTER, of the Westinghouse Electric 
and Manufacturing Company, sailed on Wednesday, of last 
week for a vacation trip to Europe. Mr. George W. Hebard, 
second vice-president of the company, has assumed charge 
during Mr. Bannister’s absence. 

M. DE FAVERNIER, Chief Engineer of Streets and Roads 
in France, also chief in charge of parks and electrical plants in 
Varis, arrived in New York on Tuesday last, on his way to the 
World's Fair. Before leaving for Chicago he made a tour of 
inspection of the parks and public works of this city through 
the courtesy of Mayor Gilroy. 

THE FOLLOWING AGENCIES have been established to repre- 
sent the Western department of the Waddell-Entz company: 
At St. Louis, Mr. Owen Ford, formerly of the Denver office of 
the General Electric Company; at Cincinnati, Messrs. Price, 
Gaither & Price, Perin Building; at Grand Rapids, The Pe- 
ninsular Electric and Engineering Company, Michigan ‘Trust 
Building. These agents will operate in the territory adjacent 
to their offices. 

MR. F. B. SHARP, general manager of the Brooklyn Electric 
Company, of Brooklyn, N. Y., reports that the company has run 
its factory full time during the entire season. This company 
has recently received an order from the Wissahickon Electric 
Passenger Railroad Company, Wissahickon, Pa., for a very 
handsome switchboard 6% by 7 feet; this board is of Italian 
marble, supplied by T. J. Murphy, of New York City. It con- 
sists of four Westinghouse lightning arresters; four Westing- 
house 300-ampere ammeters, and four circuit breaks, two 300- 
ampere three-pole Baehr switches and two 300-ampere single- 
pole Baehr switches; one 600-volt illuminated dial voltmeter, and 
ummeter the same. The Brooklyn Electric Company has just 
completed a very nice switchboard for the Dale Manufacturing 
Company, to be installed at 50 Maiden Lane, N. Y. 


PITTSBURGH NOTES, 
"ibaa Pa... August. 26, 1893, 
THE EAST END ELECTRIC LIGHT COMPANY, of this 
city, has recently obtained orders from the city authorities to 


extend the are light service in the East End along Lincoln 
Avenue, across the Spencer bridge, out as far as Lemington 





and Spencer avenues, 

THE SECOND AVENUE ELECTRIC STREET RAILWAY 
COMPANY, which has now completed and is very success- 
fully operating the extension of its line from Glenwood to 
Braddock, has purchased the franchise of the ferry between 
Saltsburg and Homestead, A steam vessel has been placed 
there by the company by which the ferry is now operated. 

THE PENNSYLVANIA STREET RAILWAY ASSOCIATION, 
of which John G. Holmes, of Pittsburgh, is first vice-pres.cent, 
will meet in Harrisburg, Wednesday, Sept. 6, to consider 
u number of questions relating to the operation and mainten- 
unce of street railways. The other officers of the Association 
ute: John A. Coyle, Lancaster, president; H. R. Rhodes, 
Williamsport, second vice-president; L. B. Riefsneider, Al- 
toona, secretary, and William H. Larinus, York, treasurer. 


NEW ENGLAND NOTES. 


BRANCH OFFICE OF THE ELECTRICAL WORLD, 
Room 91, Hathaway Building, 620 Atlantic Ave., 
Bostron, Mass., August 26, 1893. / 


MR. WILLIAM A. ROSENBAUM, the well known electrical 
expert and patent solicitor, was a visitor to the Hub this week. 

rHE SAMSON CORDAGE COMPANY, which the daily papers 
had reported as permanently closed, states that this is a mistake, 
They will remain closed for one week to enable them to put in 
a new boiler and complete repair work 
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ISLE OF SHOALS AND THE MAIN LAND are now 
within speaking distance of each other, figuratively speaking. 
It has been known in Boston for some months that Mr. C. S. 
Knowles had secured the contract to furnish and lay the cable 
which should make the connecting link. Last week Mr. F. M. 
Ferrin, acting for C. 8S. Knowles, with the assistance of the 
Gardner Cable Company, succeeded after a somewhat unpleasant 
experience in establishing the telegraphic connection. The 
cable was manufactured by the Safety Insulated Wire and 
Cable Company, of New York. It consisted of two wires pro- 
tected by tarred rope, and an outside armor of 15 strands of 
No. 8 galvanized iron wire, the diameter being 1% inches, which 
is somewhat larger than the Atlantic cable. What probably is 
most noteworthy in connection with the enterprise is the 
fact that to Mr. Knowles belongs the honor of laying the 
longest cable, in actual operation, in this country. The first 
message was sent to the Isle of Shoals and was received by 
Mr. Oscar Leighton, and read as follows: ‘‘You are at last con- 
nected by wire with the United States, Praise God, from whom 
all blessings flow.’’ An illumination and a german celebrated 
the event at the Appledon House in the evening. The charge 
established for transmitting a message from the Island to the 
mainland will be 25 cents for 10 words. Miss Hamlin, sister 
of Assistant Secretary of the Tréasury, honored the port by her 
presence on the cable steamer. 

ENGLISH NOTES. 
(By Our Special Correspondent.) 
LONDON, Atgust 16, 1893. 

MUNICIPAL LIGHTING.—The Town Councils of Cheltenham 
nnd Southport last week decided to lay down municipal electric 
lighting plants on the high pressure current systems; Stafford, 
on the other hand, decided in favor of a low pressure system. 

ELECTRIC SIGNALING IN THE NAVY.—The recent 
naval maneuvers afforded an opportunity for testing the Scott 
electrical signal flashing lantern. At present the Morse code is 
transmitted at night by manipulating the switches of a 
high candle power incandescent lamp, but owing to the com- 
paratively slow manner in which the filament cools the sig 
nals lack definition. Commander Scott, on the other hand, 
uses shutters actuated by powerful electro-magnets, and it is 
stated that the tests carried out during the maneuvers showed 
that his lantern was far and away the best. 

THE LIVERPOOL OVERHEAD ELECTRIC RAILWAY.— 
This line, which came into operation in March last, has a very 
fuvorable record, sufficient money having been earned to en- 
able the directors to pay 244 per cent. upon the ordinary shares 
for the time the line has been at work. How much better are 
its financial prospects thun those of the City & South London 
line, may perhaps be gathered by the following comparative 
figures: While the City & South London has a capital ex- 
penditure per mile of £280,000, the figure of the Liverpool line 
is only £103,000, and while the locomotive and generating ex- 
penses per train mile amount is 614d. in the case of the City 
& South London Railway, the contract figure at Liverpool is 
4d., and moreover at Liverpool each train mile run results in 
receipts to the amount of 26.6d., the figure for London being 
24.7d. 

ACCUMULATOR TRACTION,—The annual report of the Bir- 
mingham Central Tramways Company is in many ways unique. 
First, the accounts presented by the company are most com- 
plete, and, second. it makes use at one and the same time of 
horses, steam, cable and electric traction. The electric trac- 
tion is carried out by storage battery cars and has been worked 
hitherto at a considerable loss, which, however, I am glad to 
say, has this year been reduced to the insignificant sum of £98, 
against £1,679 last year, the batteries used being of the Ep- 
stein make. The electric cars earned more than any of the 
other cars, the figures being 16.12d. as against 15.8d. for steam. 
Unfortunately, while steam only costs 11.22d. per car mile, elec- 
tricity costs 16.55d. The loss having now been reduced to 
such a small figure it is to be hoped that next year it will have 
been converted into a profit, When perhaps it will be time enough 
to inquire into the contract under which accumulator cars are 
run, since running the accumulator cars at a loss as an adver- 
tisement is not unknown either on our or your side of the At- 
lantic, 





News of the Week. 


FLECTRIC LIGHT AND POWER, 


UNION CITY, MICH., has under consideration the matter of 
electric lights. 

LA HARPE, ILL., City Council is considering the electric 
lighting question. 

ETNA, PA., has voted by a majority of 112 in favor of an 
electric lighting plant. 

CRESCO, IA.—The residents of Cresco have voted to put in 
an electric lighting system. 

BOWIE, TEX.—City Council is trying to perfect arrangements 
for building a water system and an electric lighting plant. 

TOLEDO, O.—A special meeting will be held by the water 
Board and the Manufacturers’ Association in the matter of the 
proposed electric plant. 

CHENOA, ILL.—The Windsor Coal Company, of Chenoa, is 
arranging to do its mining by the electric process and it will 
also light its mine by electricity. 

MANISTEER, MICH.—The city clerk will call for sealed pro- 
posals for lighting the streets by electricity, to be received to 
Sept. 1. Fred. Lindblom is city clerk. 

MADISON, ME.—The Madison Village Corporation has voted 
to purchase the Gray water tower on the Kennebec River 
below the village, and to have surveys and plans made for an 
electric lighting plant. 

BELVIDERE, ILl.—The Belvidere City Council is considering 
the matter of operating its own plant. A committee has 
visited the adjoining cities and strongly recommends the adop- 
tion of the incandescent system. 

MARIPTTA, O.—A committee of the City Council has been ap- 
pointed to consider the question of putting in additional ma- 
chinery in the electric light plant owned by the city, for the 
purpose of supplying commercial lighting. 

JAMAICA, L. I1.—The Committee on Public Lighting has been 
authorized to advertise for bids for lighting the streets by incan- 
descent or are lights. L. Powell is town clerk. Colonel De- 
Grauw, of Jamaica, states that it is likely that private capital 
will be raised there for electric street and general lighting. 

MAKENGO, ILL.—At a special election held here it was 
roted to reorganize the town under a city charter against mi- 
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nority representation in the City Council, and bond the town 
to procure electric lights and water-works. 


CLEVELAND, TENN.—The Cleveland Fire Brick Company 
have petitioned for leave to put in an electric plant. If granted 
they will put in an extensive plant, believing that the city will 
soon contract with them for street lighting. 


MIDDLETOWN, N. Y.—A company of capitalists has been 
formed to utilize the power of the Minisink River to furnisi 
electric power for lighting purposes for Middletown. A capital 
of $50,000 is subscribed, and one-half paid in. 


WACO, TEX.—A consolidation of the two electric lighting 
plants has been effected. The Waco Electric Light and Street 
Railway Company has secured a ten-year lease of the Waco 
Gas Company’s plant, and will operate both plants. 


THE BRUSH COMPANY has started the plant which they 
furnished the Illinois Central Railway at their new central 
station in Chicago. It consists of two 100-kw. and one 50 kw. of 
the new type close coil compound wound dynamos. 


HACKENSACK, N. J.—The Hackensack Edison Lighting Com- 
pany expect to enlarge their plant ere tong, and Ridgefield 
Park and Bogota, on the east bank of the Hackensack River, are 
discussing the matter of asking the company to extend their 
plants to their towns. 


THE FENTON ELECTRIC LIGHT AND POWER COMPANY, 
of Fenton, Mich., in a recent report states that its plant has 
been removed to new and more commodious quarters, and that 
about $10,000 has been expended in adding new engines, dyna- 
mos and other apparatus. 

PHELPS, N. Y.—W. N. Edson, president of the village, and 
M. H. Dillingham, presented a petition to the village board, 
requesting permission to erect poles and string wires to furnish 
electric lights for the village, and their petition was granted. If 
these gentlemen receive sufficient patronage they will extend 
their plant. 

TITUSVILLE, PA.—Residents have, of late, complained of the 
quality of the light furnished by the municipal electric light 
plant, and a number of prominent citizens have asked the 
Council to consider the proposition of the Titusville Electric 
Light and Power Company to furnish light for the city. This 
will involve the sale of the municipal plant to the company. 


THE LAGRANGE BUTTER TUB COMPANY, LaGrange, Ind., 
operating the electric light plant, reports having largely increised 
its capacity by the addition of new engines and boilers and 
electrical apparatus. The plant is running with 34 ares and 
350 ineandescents. It is stated that this plant is one of the 
finest in the State. L. F. Hays is superintendent and elec- 
trician. 

ELGIN, ILL.—V. W. Panton, of South Bigin, has presented 
a petition to the Council for an ordinance to run an electric 
light plant. He makes a proposition to the city to furnish 
light from power at South Elgin, and says he can do so at a 
price which will cut the present or any recently offered figures 
in two. The power would be principally water, and a boiler 
would be held in reserve. For that reason the light could be 
produced very cheaply. 

DETROIT, MICH.—The Building Committee of the Board of 
Foor Commissioners have decided to make extensive improve- 
ments at the county house and county asylum, and part of the 
work wili immediately be begun. A new boiler and engine 
house is to be built, and a 100-h. p. boiler will be bought as 
soon as possible. It has also been decided to buy two engines 
and two dynamos, so that buildings may be lighted by electri- 
city. V. J. Ray will superintend the work. 

LITTLE ROCK, ARK.—The Board of Public Affairs requests 
bids from electric light companies to furnish 20) eleetric sre 
lights of 2,000 c. p. for a term of five years. In connection with 
this bid, the city offers its present electric lighting plant, con- 
sisting of boilers, 300-h. p. engines, 150-h. p. dynamo, 136 
lamps, 22 miles of lines, 110 mast arms, 4 towers, tools and 
general supplies. Conditions are that the bid for lighting must 
be accompanied by a bid for the present apparatus owned and 
operated by the city, bids to be received to Sept. 15. H. C. 
Jones, city clerk, will give details. 





THE ELECTRIC RAILWAY, 


PATERSON, N. J.—The work of tracklaying for the Paterson, 
Rutherford & Carlstadt electric road is being pushed. 

WORCESTER, MASS.—The Consolidated Street Railway Com- 
pany have decided to issue bonds to the amount of $350,000 to 
pay for improvements and extensions. 





BRIDGETON, N. J.—The protest against approving the trol- 
ley ordinance will be heard by the Electrical Sub-Railway Com- 
mission on the 29th inst., at Trenton, N. J. 


ELWOOD, IND.—The Elwood Electric Street Railway Com- 
pany contemplates extensions and is figuring on running its 
lines to Alexandria via Orestes, about ten miles. 


BAY CITY, MICH.—The City Council has granted a franchise 
to the Bay City Consolidated Railway Company to build, main- 
tain and operate a street railway on certain streets. 


PITTSBURGH, PA.—Jas. McCormick, president of the Mount 
Washington Inclined Plane Railroad, states that the entire 
stock has been subscribed and that work will soon be begun. 


MILWAUKEE, WIS.—The stockholders of the Milwaukee & 
Wauwatosa Motor Company are again discussing the matter 
of change of motive power to electricity, to cost not over 
$6,000. 


WARREN, PA.—J. H. Donley, of Warren, is now busy secur- 
ing tight of way for his proposed electric road between Franklin 
and Oil City. The capital will be $200,000, and construction will 
at once begin. 


BRADFORD, PA.—Solicitor Berry appeared before the Coun 
cil with a petition for a franchise for the Bradford & Kendal! 
Electric Railway, and the petition was referred to the ordi 
nance committee. 

ROCHESTER, N. Y.—This will be the last year of operating 
the Glen Haven road by steam. E. W. Maurer, of the Gien 
road company, states that they have decided to put in electricity 
as soon as arlungements can be made. 

NEW BRITAIN, CONN.—The electric railway company here 
}ropose to extend their line to Berlin, and they will submit 
plans and specifications to the selectmen as soon as they can 
be prepared, and then apply for a charter on the same. 

THE CANANDAIGUA ELECTRIC LIGHT AND RAILWAY) 
COMPANY has recently been formed in Canandaigua, N. Y.. 
merging the old electric light and street railway company into 
one. The street railway will be equipped electrically. 

HILLSLORO, ORE.—The Portland & Hillsboro Rallway 
Company proposes to build a line to be operated by electricity 
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between these points, to carry passengers and general freight. 
W. B. Baxter is president and W. W. Cotton is secretary. 


NORWALK, CONN.—The Norwalk Tramway Company has 
been holding meetings in the matter of intended reduction of 
their capital from $250,000 to $100,000, and they will next 
year extend their lines to New Canaan, Westport and Stam- 
ford. 


ST. GEORGE, STATEN ISLAND, N. Y.—There seems to be 
a practical abandonment of the project to revive the operations 
of the Bay Shore Railrosd along the shore front by introducing 
electricity as a motive power. The old tracks still occupy the 
streets. 

NEW HAVEN, CONN.—J. B. Carrington, of the Fairhaven & 
Westville Railroad, states that the company will begin equip- 
ping with electricity as soon as right of way is perfected. The 
matter of the extension of the line through Westville is still 
pending. 

ALLENTOWN, PA.—Owing to the scarcity of funds, the pro- 
ject to build the Philadelphia & Allentown Electric Railway 
has been abandoned for the present. It will be remembered 
that the company was organized in January with a capital of 
$400,000. 

NEW HAVEN, CONN.—J. B. Carrington, of the Fairhaven & 
Westville Railway, states that the company will begin equip- 
ping with electricity as soon as right of way is perfected. The 
matter of the extension of the line through Westville is still 
pending. 


NORRISTOWN, PA.—Application will soon be made for the 
proposed Norristown, Bridgeport & Conshohocken ‘Traction 
Company to build and operate electric railways. The incor- 
porators are: Cornelius Gallagher, Edward S. Perot, H. R. 
Willis and Hiram R. Rhoads. 

SAN DIEGO, CAL.—The San Diego Electric Street Railway 
continues to make additions to its system in spite of the dull 
times. The steam motor which has heretofore supplied means 
of transit between the ferry and Hotel del Coronado, has been 
taken off and the track prepared for electric cars. 

HAGERSTOWN, MD.—Civil Engineers Charles D. Elridge, of 
Myersville, and E. J. Smith, of Frederick, are surveying the 
country round Myersville, Boonsboro and Keedysville, with a 
view to extending the Frederick & Middletown electric line to 
these points. Cyrus Frank Flook, of Myersville, is interested 
in the extension. 

CARLISLE, PA.—The Town Council of Carlisle has adopted 
an ordinance which provides for the building of an electric 
railway upon the streets to extend to Boiling Springs. Messrs. 
Ickes & Ormesby are the prime movers, and work is to be 
commenced April, 1894, and three miles of track and the 
power house must be completed by July 1, 1894. 

FRANKLIN, PA.—A company has been organized to build a 
road and right of way has been secured. James Roy is presi- 
dent, H. R. McCalmont is secretary, George S. Davis is treas- 
urer, and J. H. Donly and A. H. McKelvey are the directors. 
It is further stated that Mr. Smithman, who is building a 
street railway fn Oil City, Pa., has a charter for the erection 
of a railway between that place and Franklin. 





PERSONAL NOTE. 


MR. M. J. SULLIVAN, who has been in charge of The 
Electrical World’s Chicago office for some months, and Miss 
I'rances Read were united in marriage at Freeport, Ill., on 
Tuesday, the 15th inst. Mr. W. H. Fitzgerald acted 
aus the best man, ard Miss’ Essie Read, sister of 
the bride, was bridesmaid. The ceremony was wftnessed 
by a large gather‘ng, including many Chicago friends of the 
sroom, Who journeyed to Freeport in the private Pullman car 
‘‘Mascot.’”? Among those in the party were Prof. J. P. Barrett, 
Chief of the Department of Electricity at the World’s Fair, 
and Co’. J. W. Blaisdell, General Superintendent of the Depart- 
ment. The Gallery Exhibitors’ Club, of which Mr. Sullivan is 
secretary and treasurer, was represented by Mr. George B. 
Clark, of the Reliance Gauge Company, of Cleveland. Mr. Sul- 
livan’s many friends will extend hearty congratulations to the 
young couple. 











MISCELLANEOUS NOTES. 


THE CYCLONE during the early part of this week, following 
so closely upon a similar atmospheric disturbance last week, las 
played mild havoc with electrical wires of all kinds. It may be 
but cold comfort to those whose plants have been seriously dam- 
aged to bear in mind that hundreds of others find themselves 
in the same unpleasant predicament. 





THE REPEAL of the unpopular purchase clause of the Sher- 
man bill will, it is hoped, be thesmeans of restoring confidence 
in the business world. Electrical manufacturers and dealers 
have stood the unusual and to many unlooked-for strain of finan- 
cial depression much better than have those in some other lines 
of business. The failures—or the temporary suspending of pay- 
ments—among electrical companies have, everything considered, 
been few, and in most cases the assets are greatly in excess of 
the liabilities. 

THE PENNSYLVANIA STREET RAILWAY ASSOCIATION 
will hold its Annual Convention at Harrisburg, Pa., on Wednes- 
day, Sept. 6, 1893, at 11 o’clock in the morning. It is desired 
by the Executive Committee that all members of the associ- 
ation be at this meeting, and that those companies who have 
not yet joined the association will send delegates to represent 
them in the convention. This is the second meeting of the 
association, which was organized a year ago, and the Execu- 
tive Committee have asked all the street railway companies of 
the State to send representative delegates to the convention. 

AT THE THIRD CONVENTION OF THE CANADIAN 
KLECTRICAL ASSOCIATION, to be held at Toronto, Sept. 12, 
15 and 14, the following papers will be read: Mr. L. B. McFar- 
lune, of Montreal, on ‘‘The History of the Telephone in Cana- 
da;”” Mr. E. B. Merrill, Toronto, on ‘‘Electrical Education;’’ Mr. 
Fred. C. Robertson, Toronto, on ‘Some of the Causes of Inter- 
ruption to Telegraph Circuits;’’ Mr. John Langton, Toronto, on 
“Direct Connected Dynamos and Steam Engines;’ Mr. A. C. 
McCallum, of Peterboro’, on ‘‘Water Wheels;’’ Mr. E. Carl 
Breithaupt, of Berlin, Ont., on ‘‘Electric Street Railways.” 





Trade and Industrial Notes. 





MR, P. C. BURNS, it is stated, has decided to locate a fac- 
tory at Kokomo, Ind., for the manufacture of electrical appa- 
ratus and supplies. 


GEORGE CUTTER, The Rookery, Chicago, furnished the wire 
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for the new additions to the wiring of the Ferris Wheel, in the 
Midway Plaisance, Simplex wire being used. : 

THE SHAW ELECTRIC CRANE COMPANY, of Muskegon, 
Mich., it is stated, has decided hereafter to manufacture the 
entire electrical apparatus for its cranes. 

THE STAR ELECTRIC LAMP COMPANY, manufacturers of 
“The New Sunbeam’’ high grade incandescent lamps, have re- 
moved their office from 805 Chamber of Commerce Building to 
102 Michigan avenue, third floor. 

I. P. FRINK, 551 Pearl street, New York, finds that collec- 
tions are pretty slow, but reports the usual run of orders, hav- 
ing received this month a large number of export orders, reach- 
ing to India, China, Africa, Central and South America. 


A. O. SCHOONMAKER, 158 William street, has issued a 
neat four-page sheet giving much information in an interesting 
style about mica. Mr. Schoonmaker makes a specialty of India 
mica, which is said to be the best for all insulating purposes. 

THE FRISBIE ELEVATOR COMPANY, of New Haven, 
Conn., instead of being unfavorably affected by the present 
business depression, has, it is stated, more orders on hand than 
it can fill, and is enlarging its plant to meet the recent expan- 
sion in its business. 

THE DODGE MANUFACTURING COMPANY, Mishawaka, 
Ind., has issued a souvenir World’s Fair pamphlet devoted to a 
history of the growth of this great company, illustrated with 
views of their plant at various stages, and a description of the 
various pulley and shafting material manufactured by it. 

THE MASCHINEN+ ABRIK OERLIKON, Zurich, Switzer- 
land, send us two catalogues just issued by them, one devoted 
to continuous current generators and motors, and the other 
to triphase current systems. A number of machines are illus- 
trated, some in detail, and considerable technical information 
given. 

CHARLES E. CHAPIN, 136 Liberty street, New York, has 
secured the sole agency for the Packard incandescent lamp, and 
expects to do a large and lucrative trade in Central and South 
America. Mr. Chapin has been long and favorably known 
among the electrical fraternity, having been in the general 
electrical supply business for some years. 

THE STANDARD PAINT COMPANY, 2 Liberty street, New 
York, has recently received several large orders from Germany 
for its well known P. & B. compound. Business in the insu- 
lating material department of this company continues very 
brisk. Mr. P. H. Hover, the Chicago representative of this 
company, is looking after its interests at the Electrical Con- 
gress. 

THE CLEVELAND ELECTRIC RAILWAY COMPANY is 
equipping seven new boilers in its Cedar Avenue station with 
No. 5 Reliance safety water columns, manufactured by the 
Reliance Gauge Company, of Cleveland, O. This makes 2L 
coluinns put in at that plant within three years, and 35 of these 
columns in all in use by them, some of which have been in 
constant use for five or six years. 

THE SHORT ELECTRIC RAILWAY COMPANY, of Cleve- 
land, O., has issued a cardboard four-page World’s Fair souve- 
nir, showing the location of its various exhibits in Section L, 
Electricity Building. The first page is handsomely illuminated 
and the back contains curves showing the efficiency at various 
loads of the Short street railway motor. The daintiness of the 
production gives evidence of a feminine hand. 

THE GENERAL ELECTRIC COMPANY, 44 Broad street, 
New York, has been awarded a contract for three 1,500-kw. 
multipolar railway generators by the People’s Traction Com- 
pany, of Philadelphia. These generators will be of the same 
size and capacity as the immense machines now in the power 
house of the Intramural Railway at the World’s Fair—which 
is at present the largest dynamo in the world. 

HINE & ROBERTSON, 57 Cortlandt street, inform us that 
Frank W. Shaw, engineer of Burgess, Forbes & Co., Portland, 
Me., guessed 324,206 as the number of admissions to the 
World’s Fair on July 4. The official figures were 324,342. The 
$200 in gold offered by the Eureka Packing Company to the 
person guessing the number nearest to the official figures, were 


sent to Mr. Shaw by express on July 27, 1893. 

THE CONSOLIDATED ELECTRIC MANUFACTURING COM- 
PANY, 55 Devonshire street, Boston, has received a very compli- 
mentary letter from the general manager of the Albany, N. Y., 
railway, in which he states that the Lyon brake handles pur- 
chased from that company had proved so satisfactory that they 
are specified for all new cars, and he makes inquiries with a 
view to placing them on all the old ones not thus equipped at 
present. 

THE ELECTRIC SUPPLY COMPANY, Fisher’s Lane, Ger- 
mantown, Philadelphia, designers of switches, switchboards 
and electrical apparatus, are mailing to their customers, a neat 
folder of their switches. They are also jobbers of all kinds 
of electrical supplies. Buyers will do well to ask for quotations. 
While a comparatively new company, the electrical and busi- 
ness experience of the gentlemen composing it is already 
making itself felt. 

THE DAHL ELECTRIC COMPANY report a continued in- 
creasing demand for their alternating current power motors; and 
several central stations have mentioned to them their intention 
of starting a day circuit for alternating current power motors, 
expecting to materially increase the earnings of their céntral 
stations thereby. The Dahl alternating motors equal in effi- 
ciency any of the direct current motors and operate from any 
of the single-phase alternating systems generally in use in this 
system. 

THE MICA INSULATOR COMPANY has just issued a four 
page circular containing, besides a description of the special- 
ties they manufacture, a number of very strong testimonials 
on micanite from the leading manufacturers of electrical ma- 
chinery, This company has passed the experimental stage, 
and is sending out an insulator made of pure sheet mica that 
cannot be equaled by anything now on the market. It will 
be most happy to refer any one to the different companies who 
have adopted micanite as an insulator. 

THE ELECTRIC APPLIANCE COMPANY, of Chicago, is 
meeting with considerable success with its new Acme lamp 
socket. It has a number of small improvements in the details 
of construction which are meeting with the approval of the 
trade and making some very large sales. Although the recent 
cool weather has interfered somewhat with the fan motor busi- 
ness, this company Teports that it has only a few left of 
its large stock of fan motors and expect by making some 
special inducements in price to close them out in a very few 
days. 


THE FRANKLIN ELECTRIC COMPANY, 136 Liberty street, 
N. Y., is sending out a handsome little catalogue giving a com- 
plete description of the Franklin accumulator, and also a number 
of strong letters from concerns who are using it. It has been 
the policy of the company to thoroughly prove its accumulator 
before placing it prominently on the market. It is now offered 
with the utmost confidence in its ability to meet the wants of 
those who require a practical and commercial storage cell, Mr, 








































































































Blizard, secretary of the company, reports good business and 
excellent prospects, 

WESTINGHOUSE ELECTRIC AND MANUFACTURING 
COMPANY, of Pittsburgh, Pa., has just published a very neatly 
gotten up pamphlet on “Transmission of Power,"’ describing 
the systems and 4pparatus furnished by that company. It was 
prepared by Mr. L. B. Stillwell, the electrical engineer in 
charge of that department, and contains 100 pages and many 
illustrations and diagrams, most of which were especially 
made for this pamphlet. Special attention is given to the two- 
wire synchronous and to the Tesla systems of two or three- 
phase currents. It is not a mere trade catalogue, but contains 
interesting reading matter. It will be sent to any one on appli- 
cation, 

THE PAGE BELTING COMPANY'S FACTORY, at Concord, 
N. H., and the stores at New York, Boston, Chicago and San 
Francisco, report good sales for July and August, with an un- 
usual demand for wide belts, both double and three ply, 
prompted, as they claim, by reason of their exhibit at the 
World’s Fair, thus illustrating the advantage of a first class 
display at a great exposition. Among the large belts which 
they have shipped recently are four belts 46 inches wide, for an 
electrical plant at Portland, Ore. These belts are said to 
be the largest ever installed upon the Pacific coast, the 
largest previous to this shipment being a 36-inch belt manufac- 
tured by the Page Belting Company. The company report 
themselves as running full hours in the midst of general de- 
pression, 

WILLIAM B. MERRILL & CO., the manufacturers of the 
Tripp metallic packing, which is used for piston rods, valve 
stem pistons, and piston valves, have moved their office from 
620 Atlantic avenue to 297 Congress street, and their works 
from South Framingham to the same address, thus having their 
office and works together. Mr. William B. Merrill, the manager, 
has sent us his latest catalogue. This is a very neat pamphlet, 
illustrating the application of the packing, so as to make its 
use at once intelligent to any engineer. It also contains many 
letters from users, complimenting their packing. For instance, 
Mr. L. H. McIntire, Chief Engineer of the Atlantic Avenue 
Railroad Company, Brooklyn, N. Y., says: “I have 23 com- 
pound condensing engines and 11 high pressure engines run- 
ning with your metallic packing, and in every case it has given 
excellent results.”’ 

BRYAN, MARSH & CO., of 136 Liberty street, in anticipa- 
tion of a heavy fall trade in the Kolon primary battery for 
sewing machine outfits and small lighting plants, are prepared 
to fill orders for 500 cells from stock. Their 6-c. p. lamp outfit 
burns on three cells for 75 hours as does the 8-c. p. outfit on 
four cells. Sewing machine outfits consist of but two cells, and 
are complete with speed regulator, ete., ready for attachment 
to any machine. Chromite, the new dry battery compound, 
manufactured by this firm, is also carried in stock in large 
quantities; the demand increasing at such a rate as to neces- 
sitate this. Half-ton lots are already ordered Hy some supply 
houses as continued use demonstrates the skill and care used 
in the manufacture, by which the grade is maintained con 
stantly uniform. A density of 55 degrees Beume can be ob- 
tained with chromite without crystallization. 

THE GENERAL ELECTRIC COMPANY, 44 Broad street, N. 
Y., has received a very flattering letter from the Denver Tram- 
way Company, from which we are permitted to extract the 
following: In regard to the new type of motors (G. E. 800) re- 
cently received from your company, it gives me pleasure to 

report that thus far they have given very good satisfaction. 
One of the equipments, Brill No. 11, maximum traction trucks, 
is running on our Harman line from Highth and Broadway, to 
the town, of Harman, a distance of two and one-third miles. 
The round trip is made without any trouble in 20 minutes, 
which is nearly 14 miles an hour, including stops. There are 
16 curves on the round trip, so that the car makes 48 curves in 
an hour. The distance traveled by this car during the 18 hours’ 
run is about 270 miles; this it does with apparent ease, and 
without any heating. The car has now been running regularly 
since noon of July 21, and has not missed a trip to date, 

THE BALL ENGINE COMPANY, Erie, Pa., reports that 
Harlan & Hollingsworth, Wilmington, Del., have recently 
added another 150-h. p. Ball engine to their plant, supplied by 
J. W. Parker & Co., the Philadelphia representatives of the 
Ball Engine Company, of Erie, Pa. The Waddell-Entz Com- 
pany, Bridgeport, Conn., have recently given an order to J. H. 
Houghton, Boston representative of the Ball Engine Company 
of Erie, Pa., for one 100-h. p. direct connected engine. The 
Buffalo, Bellevue & Lancaster Railway, Buffalo, N. Y., have 
been so well pleased with the performance of their first en 
gine, a 150-h. p. Bail, that they have recently purchased an- 
other of the same size. Messrs. Cooley & Vater, of Minneap- 
olis, representatives of the Ball Engine Company, of Erie, Pa., 
are installing two 200-h. p. Ball cross compound engines di- 
rectly connected to Siemens & Halske generators, in the Lum- 
ber Exchange Building, Minneapolis. The combination is a 
handsome one, and attracts considerable favorable attention. 

THE BERLIN IRON BRIDGE COMPANY, of East Berlin, 
Conn., are full of orders and are running their entire plant 
full time and portions of their work overtime. They have con- 
tracts for a large amount of work including a new electric 
light and power station at Lynn, Mass.; a drawbridge at 
Salem, Mass.; a new foundry building for the New Home Sew- 
ing Machine Company, at Orange, Mass.; an iron building to 
go to Tampa, Fla.; a large bridge for Chester County, Pa.; a 
new iron storehouse for the New York Knife Company, at 
Walden, N. Y.; a large power plant for the Philadelphia Trac- 
tion Company, of Philadelphia, Pa.; a large cotton shed for 
the Southern Pacific Railroad Company, at New Orleans, La.; 
a new roof for the purifier house of the Northern Liberties 
Gas Company, at Philadelphia, Pa.; a new power house for the 
Reading Traction Company, of Reading, Pa.; a new power 
house for the State Street Horse Railway Company, at New 
Haven, Conn.; a car barn for the Easton Transit Company, at 
Easton, Pa.; a large smelter building for the Anaconda Smelt- 
ing Company, at Anaconda, Mont. Sesides these’ they 
have numerous small jobs scattered throughout the country 
which will employ their entire plant until after the first of 
January. The company seems to be particularly fortunate in 
securing work like this at this time. 





Business Notices. 





BATTERY CUT-OUT, CHEAP.—Sensitive, reliable, never re- 
quires attention. Gas lighting much improved by its use. Elec- 
tric Supply Company, of 105 South Warren street, Syracuse, N. Y, 

MAP OF THE UNITED STATES.—A large handsome map of 
the United States, mounted and suitable for office or home use, 
is issued by the Burlington route. Copies will be mailed to any 
address on receipt of 15 cents in postage by P. 8. Eustis, General 
Passenger Agent, C., B. & Q. R. R., Chicago, Ill. 
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602,272. SYSTEM OF ELECTRIC DISTRIBUTION; E. M. 
Bentiey, Boston, Mass. Application filed May 8, 1893. In a 
system of distribution of electric energy, a plurality of gen- 
erators connected to bus-bars, one of which is divided into 
sections provided with connecting switches, and motors ar- 
ranged between the sections adapted to run when the sec- 
tious are disconnected, 


{02,273. CARBON HOLDERS FOR ARC LAMPS; 8. Bergmann, 
New York. Application filed Oct. 22, 1892. In combination 
with the rack bar of an electric arc lamp a split carbou holder 
movably secured thereto, a ring surrounding the hoider, a 
clamping screw for forcing the Jaws together, u socket piece 
aud a spring for exerting a pressure on the carbon holder to 
retain it in any desired position. 


502,285. RISGULATOR; W. H. Elkins, Cambridge, Mass. Ap- 
plication filed Jan. 3, 1893. A regulator for dynamo-electric 
machines, means for dividing the field exciting current into 
two portions, one such passing through the entire field mug- 
net winding, means for shunting the other portion around 
more or less of the field magnet winding, and a device re 
sponsive to changes in the main or generated current and ar- 
ranged to adjust the length of the shunted field magnet wind- 
ing so as to preserve a resultant field strength udapted to 
maintain a practically uniform current in the main circuit 
under varying loads. 


502,287. ELECTRICAL CASH REGISTER, RECORDER AND 
INDICATOR; L. Ebrlich, St. Louis, Mo. Application filed 
Sept. 28, 1859. A registering machine provided with a bank 
of independent keys arranged in proximity to each other, a 
series of circuit closers constructed to send each a different 
number of impulses and mechanism for actuating each of the 
same from the adjacent key, a register, and an electromagnet 
in circuit with each of the circuit closers and having its ar- 
mature connected to actuate the register. 

502,207. ELECTRIC LOCOMOTIVE; R. M. Hunter, Philadel- 
phia, Pa. Application filed Nov. 30, 1886. In an electrically 
propelled vehicle, the combination of the front and rear 
axies and their wheels, an electric motor journaled on the 
rear axle and mechanically connected to rotate it, and an 
elastic support for the free end of the motor on the forward 
wheels and axles. 


502,300. ELECTRIC-POLE CHANGER; C. F. Kells, Jr., New 
Orleans, La. Application filed Feb. 23, 1893. The combination 
of a bedplate, four contacts carried thereby, crossed wires 
connecting diagonally opposite contacts, the contact carrier 
having two pairs of contacts, the wires connecting the di- 
rectly opposite contacts and means for shifting the contact 
carrier for changing the circuits. (See illustration). 


502,315. ELECTRIC INDICATOR FOR ELEVATORS; E. E. 
Pierce, Boston, Mass. Application filed July 5, 1892. An 
elevator and indicating device for indicating the position of 
the elevator, of two electromagnets or two series of electro- 
magnets and mechanism operated by one of these magnets 
for actuating the indicator in one direction, and operated by 
the other electromagnet for actuating the indicator in 
the opposite direction, means for automatically  in- 
cluding the one or the other’ such _ electromagnet 
or series in circuit according to the direction of motion of the 
ear, and an interrupting device composed of a series of in- 
sulated plates in the passage of the car, and a contact making 
device attached to and movable with the car. 





No. 502,300.—ELECTRIC POLK CHANGER, 


502,322. ELECTRIC INCANDESCENT LAMP; Paul Scharf, 
Vieuna, Austria-Hungary. Application filed April 17, 1896. 
The mode of connecting leading-in wires of incandescent 
lamps with the lamp bulb and with the contact wires, which 
consists in imbedding the leading-in wires in the neck of the 
bulb, cutting the wires flush with the outer face of the neck, 
covering the exposed wire surfaces with a precious metal, 
laying a contact wire across the precious metal coverings, 
soldering the contact wire thereto by means of soft solder 
and cutting out that portion of the contact wire between the 
points of connection with the precious metal, 

602,825. ELECTRIC JAIL; C. H. Sparks, St. Louis, Mo. Ap- 
plication filed March 28, 1892. The combination, with a cell 
having its walls traversed by insulated electrical conductors, 
a door for the cell, consisting of a grating formed of hollow 
bars, electrical ¢onductors disposed in the latter and insulated 
therefrom, the conductors being adapted to be in circuit with 
the wall conductors when the door is closed, and an electrical 
annuunciator adapted to be actuated and expose a marked 
plate to view when the circuit is broken. 

502,330. FUSIBLE CUT-OUT; Elihu Thomson, Swampscott, 
Mass. Application filed Sept. 17, 1891. A safety strip having 
au core of fusible metal and a coating of comparatively non- 
oxidizable metal. 

502.333. MULTIPLE FUSE; G. T. Voorhees, Boston, Mass. 
Application filed May 25, 1892. This consists of a body with 
a detachable cover, a fuse carriage, fuses and terminals, all 
combined, 

502,340. RHEOSTAT; J. J. Wood, Fort Wayne, Ind. Applica- 
tion filed July 15, 1892. In a rheostat, the combination of a 
supporting frame having insulating supports with a box 
inclosing the frame, the front board or cover of the box 
carrying the segments and contact arm, and the connecting 
wires for joining the segments to the resistance coils ex- 
tending downwardly from the respective segments between 
the cover and frame, and passing underneath the frame to the 
respective coils, where by turning down the cover all the 
connecting wires are exposed and accessible, 

902,358. ELEOTRIC CABLE; T. Guilleaume, Cologne, Ger- 
many. Application filed March 1, 1893. The combination 
with a series of naked conductors, respectively occupying air 
spaces, in a spirally grooved strip of non-conducting material, 
u metallic sheathing composed of interlocked wires insulated 
from the central group of parts, and serving to protect same 
from distortions, 

602.377. ELECTRIC MOTOR OR DYNAMO; §S. Paugh, Indian- 
apolis, Ind. Application filed Oct. 11, 1892. A motor or dy- 
namo having flanges on opposite sides of clamps bearing on 
these flanges whereby the machine may be adjustably se- 
cured in position, 

502,381. ELECTRIC SYNCHRONIZER FOR CLOCKS; H. 8. 
Prentiss, Elizabeth, N. J. Application filed May 19, 1592. 
In a timepiece, a pivoted detent, a locking lever adapted to 
engage with the detent, a cam, an operative connection be- 
tween the cam and the locking lever, and an electromagnet 
arranged to act upon the detent, 

502,884. DYNAMO-ELECTRIC MACHINE OR MOTOR; H. J. 
Ryan, Ithaca, N. Y. Application filed Sept. 7, 1892. This 
consists of a dynamo-electric generator or motor with bal- 
ancing coils applied for the purpose of overcoming armature 
reactions, these coils being wound through holes in the 
pole-pieces, (See illustration). 

502.308, Pow ais.k TELEPHONE; B. S. Flanders, Boston, 
Mass. Application filed Jan, 31, 1891. This apparatus is 
adupted to be hung on a door of a signal box, and consists of 
a box or case having a door and containing a receiver, trans- 
mitter, local battery and condenser and switch for the circuit 
of the battery, and means for locking the switch open, con- 
trolled by the door, 

602,300. ELECTRIC TELEMETER; C. H. Haskins, New York. 
Application filed March 9, 1892. In a telemetric apparatus, 
the combination of a resistance conductor bisected by a 
movable electric contact, a traveling nut carrying the con- 
oe aud a screw engaging with the nut formed on the 


502,405. GALVANIC BATTERY; E. H. Lyon, Brooklyn, N. Y. 
Application filed oo 26, 1892. An impervious protective 
tube for a battery zinc adapted to permit the latter to slide 
within it, and provided with lateral openings at or near the 
bottom. 

502,444. ELECTRIC REGULATOR; D. M. Moore, New York. 
Application filed Nov. 8, 1892. This consists of a combina- 
tion of a magnet, a bulb evacuated or containing a fluid inert 
in reference to electrical conductors, an armature and elec- 
tric terminals in the bulb and in circuit with the magnet, 
and means for varying the pressure between the terminals. 

502,449. RELAY; H. 8S. L. Verley, Hoboken, N. J. Application 
filed March 27, 1893. In a relay the combination of a mag- 
net, a stationary armature, located between the poles of the 
magnet, and a pivoted coil-arranged about the same and pro- 
vided with means for closing a circuit. 
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No. 502,384.—DyNAMO-ELECTRIC MACHINE OR MOTOR. 


502.454. METHOD AND APPARATUS FOR MEASURING 
ELECTRICITY; ‘Aloar Aberg, Helsingsfor, Finland. Appli- 
tation filed Jan. 10, 1893. This consists of the combination 
of a hermetically closed vessel which is partially filled with 
a volatile liquid, of a Peltier conductor arranged above the 
liquid in the vessel, a drip cup located between the 
conductor and the liquid and a collecting and measuring tube 
connected with the drip cup. 

502,465. MEANS FOR PROTECTING THE CARBON HOLD- 
ERS OF ELECTRIC ARC LAMPS; J. #. Mehren, Chicago, 
Ill. Application filed Oct. 6, 1892. In an electric arc lamp, 
the combination of a movable carbon holder and an automatic 
circuit breaker comprising a fusible conductor forming a por- 
tion of the normally closed arc-producing circuit in the lamp 
and interposed in the plane of the arc and attached to and 
movable with the carbon holder. 

502,466. TELEPHONE CIRCUIT AND APPARATUS; J. I. Me- 
Quarrie, Boston, Mass. Application filed May 25, 1893. The 
combination of a metallic circuit provided at one terminal 
with a clearing out annunciato: and a connecting plug and at 
its other terminal with a spring jack having a movable cir- 
cuit controller in its plug orifice and an electro-magnetic 
locking and tripping device, with an associated circuit 
grounded through a circuit switch and a source of electricity 
at oné~end and connected by a normally open branch to the 
said spring jack, whereby when a sub-station line is 
looped to the spring jack its connecting plug may be auto- 
matically disconnected. 

502,471. ELECTRIC ARC LAMP; C. E. Scribner, Chicago, II. 
Application filed March 4, 1891. In an are lamp a main lift- 
ing magnet and an armature controlled thereby adapted to 
actuate the lifting mechanism of the lamp, a portion of the 
magnetic circuit of the electromagnet being permanently 
polarized, whereby the lifting mechanism is actuated by cur- 
rent in a particular direction only through the lifting elec: 
tromagnet. 

502,472. ELECTRIC ANNUNCIATOR: Theodore Spencer, Cam- 
bridge, Mass. Application filed Feb. 7, 1893. This consists 
of an electromagnet, a magnetized indicator of cylindrical 
form, rotatable in front of an aperture so as to display dif- 
ferent portions of its surface through the same. 

502,487. TRIP FOR RELEASING HORSES: C. C. Drake. 
Trenton, N. J. Application filed Nov. 26, 1892. This consists 
of the combination of an electromagnet included in a closed 
circuit, a light-weighted armature held normally raised there- 
by, in combination with cords, levers, an arm, weight and 
fastening. 

502,494. ELECTRICAL HEATER; C. E. Jones, Elgin, Dl. Appli- 
cation filed Aug. 1, 1891. A body of iron or other metal pos- 
sessing electrical conductivity, an insulated electric circuit 
coiled around two or more portions of this body in opposite 
directions and an electric generator connected with the cir- 
cuit, whereby conflicting molecular action may be excited in 
the body and heat generated. 

502,518. AUTOMATIC CUT-OUT: C. Hoffmann, Berlin, Ger- 
many. Application filed April 11, 1893. In a cut-out device 
of the character described, an electromagnet having adjust- 
able screws or pins in its pole pieces, and an armature loose 
on the screws or pins. 

502,519. TWO-POLE SWITCH; C. Hoffmann, Berlin, Ger- 
many. Application filed April 11, 1898. In an electrical 
switch, the lever fulcrumed to and between lugs having op- 
posite contact faces, this lever carrying at its opposite sides 
independent conductive contacts, which bear constantly on 
the opposing contact faces of the fulcrum lugs, and a spring 
actuated detent located between the lugs and adapted to 
engage the lever and hold it at varying adjustments, (See 
illustration). 





No. 502,519.—Two-PoLE SWITCH. 


502,530. ELECTRIC RAILWAY TROLLEY BASE; Otto Rau, 

Jersey City, N. J. Application filed Oct. 31, 1891, A trolley 
vole support consisting of a short tube connected to a base 
ce a universal joint and provided with guys or stays con- 
nected to the base and to a collar surrounding the tube and 
resting on an adjustable coiled spring. 

502,535. CIRCUIT CONTROLLING MECHANISM FOR ARC 
LAMPS; C. E. Scribner, Chicago, Ill. Application filed July 
26, 1890. In combination several are lamps, each having a 
lifting magnet in the main circuit with its carbons, a feeding 
magnet in shunt of its carbons, feeding mechanism actuated 
thereby, and contact points carried by the mechanism ar- 
ranged to be closed together when the arc becomes abnor- 
mally long, and conductors connecting like members of the 
carbons of all the lamps together in parallel, and other con- 
ductors connecting the cut-out contacts of the different lamps 
together in series, the remaining carbon of each lamp being 
connected with one contact point of its own cut-out. 

502,536. ELECTRIC ARC LAMP; C. E. Scribner, Chicago, Ill. 
Application filed March 12, 1891. Two electric lamps having 
each a lifting magnet and a pair of carbons, and each having 
a feeding magnet in a shunt around both the carbons, of cir- 
cuits connecting the lifting magnets and the pairs of carbons 
in series multiple. 


502,538. CONVERTER SYSTEM FOR ELECTRIC RAILWAYS; 
G. W. von Siemens, Berlin, Germany. “Application filed March 
29, 1893. A source of alternating currents, a moving vehicle 
upon a line of railway, a motor mounted on this vehicle to 
propel same, an inductional transformer interposed between 
the generator and motor for modifying the current from the 
generator, and means for supplying energy from the get- 
erator to the motor. 

502,539. ELECTRIC RAILWAY SYSTEM; C. W. von Siemens, 
Berlin, Germany. Application filed March 29, 1893. A source 
of alternating currents, feeder conductors extending there- 
from, a vehicle, an electromotor adapted to be actuated by 
alternating currents, and a transformer located on the vehicle 
having its primary coil in operate relation to the feeder con- 
ductors, and its secondary electrically connected to the motor. 

502,541. ELECTRIC SAFETY FUSE; C. Thalacker, Charlotten- 
burg, Berlin, Germany. Application filed May 18, 1893. The 
combination of a main safety fuse, an uuxiliary safety fuse, 
and a box or casing completely enveloping the main fuse, but 
so constructed as to permit the condition of the auxiliary fuse 
to be seen. 

502,553. TROLLEY HEAD: R. 8S. Dobbie, Jersey City, N. J. 
Application filed Oct. 31, 1891. A trolley arm or support con- 
sisting of a fork of two semi-tubular pieces of metal having 
a goose-neck shape and united together. 

502,614. CLEAT FOR INSULATED WIRES; E. H. Clarke, 
Lynn, Mass. Application filed March 8, 1893. A wiring cleat 
composed of two paris, each part having correspondingly 
grooved ends, with grooves or depressions extending length- 
wise of the cleats, located within the grooves of the ends. 

502,624. ELECTRIC WATER WHEEL REGULATOR; E. R. 
Holcombe, Portland, Ore. Application filed Jan. 21, 1893. A 
prime mover carrying a brake wheel, and an electrical gen- 
erator driven by the prime mover, a band brake arranged 
over the brake wheel and a solenoid arranged in the genera- 
oo and having its core connected with the band 
srake, 





No. 502,682.,—DISTRIBUTION OF ALTERNATING ELECTRIC 
CURRENTS. 


502,626. ELECTRIC SIGNAL APPARATUS; J. W. Lattig, 
Easton, Pa. Application filed June 14, 1893. In combination, 
the jawed contact lever, crank arm for operating it, contact 
strips beneath which the lever moves, and a guide rail for 
supporting and upholding the outer or free end of the lever. 

502,627. RAILWAY TRACK ELECTRIC ANNUNCILATOR; J. 
W. Lattig, Easton, Pa. Application filed June 14, 1893. In 
combination with the rock shaft and mechanism for impart- 
ing movement thereto, two discs, one fast on the shaft, the 
other loose and spring pressed toward its fellow, the contact 
lever carried by the loose disc, and stops for limiting the 
movement of the lever. 

502,629. TROLLEY GUARD; George Moore, Boston, Mass. Ap- 
plication filed Aug. 22, 1892. The combination of a trolley 
arm and trolley wheel mounted thereon, of two guide levers 
pivoted to the trolley arm and provided at their lower ends 
with weights and looped or V-shaped wire extending between 
and connecting the weights and forming a stop to limit the 
upward movement of the lower weighted arms of the guide 
evers. 

502,643. BOX FOR SECONDARY BATTERIES, ELECTRIC 
CHLLS, etc.; C. Thercy and Alfred Oblasser, of Paris, France. 
Application filed Dec. 1, 1892. A battery tank or vessel pro- 
vided with a continuous lining of agglomerated cellulose and 
hermetically closed by a cover of transparent celluloid. 

502,655. SOCKET FOR INCANDESCENT ELECTRIC LAMPS; 
W. C. Bryant, Bridgeport, Conn. Application filed May 6, 
1893. This consists of an insulating body having a pocket 
containing contacts for the lamps and a base provided with a 
slot or recess in the bottom, bridge pieces closing the ends of 
the slot and lateral openings over the bridge pieces for the 
passage of the metallic connecting plates. 

502,660. ELECTRIC SWITCHBOARD SIGNAL; F. W. Dunbar, 
New York. Application filed May 15, 1893. The combination 
with a telephone circuit or trunk conductor extending be- 
tween two points ahd provided terminally with plug and 
switchjack switch devices; a normally open associated main 
signaling circuit including an electric generator, a self-setting 
annunciator in the signaling circuit at each terminal point; a 
normally open shunt circuit round one of the annunciators, 
aud two automatic circuit controllers governing the continuity 
of the main and shunt circuits respectively, and actuated by 
connections and disconnections made by means of the ter- 
minal plugs respectively; whereby one of the annunciators is 
made to display its signal when both main and shunt signal 
circuits are closed, and whereby both of the annunciators are 
made to display their signals when the main circuit only is 
closed. 

502,670. MAGNETO-ELECTRIC MACHINE; F. X. Hofbauer, 
Newark, N. J. Application filed Oct. 22, 1892. A magneto 
generator combining in it magnets having four arms curved 
to approach closely the annular path of the rotary armature, 
this armature being operated by the finger piece. 

502,677. INSULATOR; Louis McCarthy, Boston, Mass. Appli- 
cation filed Sept. 23, 1892. A trolley wire insulator having a 
case composed of a metallic shell, and an exterior layer of 
insulating material, a portion of this shell being extended to 
form the edge of the skirt and being provided at this edge 
with flanges against which the exterior covering is molded. 

502,682. DISTRIBUTION OF ALTERNATING ELECTRIC 
CURRENTS; W. von Siemens, Berlin, Germany. Applica- 
tion filed July 16, 1892. In a system of electrical distribution, 
the combination of a source of alternating currents, a plural- 
ity of independently located transformers, and an independ- 
ent and separate supply circuit for each transformer from the 
source of energy. (See illustration). 

502,687. ARC LAMP FRAME; A, Weber, Schenectady, N. Y. 
Application filed Sept. 8, 1892. This consists of a top and 
bottom plate forming the mechanism chamber and corrugated 
sheet metal legs whereby a receptacle is formed for the 
negative wire. 
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